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AS SECOND-CLASS MATTER. 


[OFFICIAL NOTICE. 
The Thirty-First Annual Meeting of the New England As- 
sociation of Gas Engineers. 
et 
NEw ENGLAND AsSOCIATION OF GAS ENGINEERS, } 
OFFICE OF THE SECRETARY, > 
New Beprorp, Mass, Jan. 8, 1901. 
The thirty-first annual meeting of the New England Association of 
Gas Engineers will be held at Young’s Hotel, Boston, Mass , February 
19th and 20th, 1901. N. W. GirrorpD, Secretary. 





BRIEFLY TOLD. 
—_—— 

ADVANTAGE IN TRADING.—Last week the owners in the Consolidated 
Gas Company, of New York, met in annual assembly. The meeting 
was harmonious, of course. The gentlemen who control its fortunes, 
who seem to think that money banked is very useful, were all on 
hand. The only change that was made in the directorate was 
the substituting of Mr. Tilford for Mr. Auchincloss. Mr. Tilford 
and Mr. Sage formerly worked together, in the administration of 
the affairs of the Standard Gas Light Company, of the city of New 
York. Under our present point of view, Mr. Sage seems to be out 
of it practically ; in fact, we fear his idea of business affairs is not 
longer of much moment. Still, he has done so much fer the 
amelioration of his superiors in business! If he had taken time to re- 
member that others would like to live, how much better would have 
been the gilding of his last, or later, days. Apart from whether Sloan, 
or Rockefeller, or Stillman, of the living, or Taylor, or Lake, or Hoyt, 
of the dead, control the fortunes of the Consolidated Gas Company, the 
plain fact remains that, between the living and the dead, the Company’s 
real property and its ability to earn returns on that which it owns and 
distributes is not surpassed by any other company in America—not 
even the celebrated concern known as the Standard Oil Company. 
Certainly, the Consolidated Gas Company has not given much to its 
stockholders in ordimary, but the extraordinary ones have had all that 
was coming to them; and in whatever disposition is to be made of the 
profits at the end we hope tuose who own Consolidated gas will be able 
to hang on; for, at the annual meeting of the Company last week, 
President Gawtrey admitted that the sales of gas by the Company 
during 1900 exceeded those of the same Company during 1899 by some- 
thing like 13 per cent. It must amuse Mr. Gawtrey to look back to 
1879 when he was working with the people who disturbed the equan- 
imity of the man who first presided over the fortunes of the Consoli- 
dated’ Gas Company. Life, though, is life ; but when one is dead repu- 
tation sounds. The practical lesson from this is that trading in gas in 
this section of New York has been profitable, and that it will remain 
so, chiefly from the efforts of the men who build the works and run 
them, rather than from the peculiarities of those who ‘‘ write” the 
stocks and sell them. 


‘*‘ ENGINEERING CHEMISTRY,” BY THOS. B. StrLLMAN, M, Sc., PH.D. 
—The study of this book was started in an attitude distinctly hostile. 
It ecded with a sense of satisfaction that we had read it and that we 
can use it; for it appeals from its lines to the American, as well as to 
the English, French or German, or other engineers. Taken as a 
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whole the book is intended for the generai engineer, not the gas 
specialist ; yet the gas specialist finds so much of interest to him in it 
that he will surely believe ‘‘this man is agas man.” Its contents 
from the standpoint of the gas works manager may be divided into 
three yarts of immediate interest, including the discussion of gases, 
chemically and commercially, the discussion of the raw materials for 
gas making and fuel—about one third of the book—that of mediate in- 
terests, including the chemistry of boiler waters, lubricating oils and 
other matter, say a fifth, and that whose interest is remote, as cements 
and the like, a tenth, leaving only about one-third whose interest may 
be called outside. And yet there is a possibility that at any minute 
much which seems remote or even foreign may be vitally needful in- 
formation. This amount of specially interesting material in a book 
confessedly general in its plan is worth while. Although the field 
covered is very wide, yet it is well covered. No discussion is ex- 
haustive; far from it. And nowhere has the author followed the ex- 
ample of men less competent by giving his conclusion under pretence 
of fact, wi h one single exception, and that an unimportant one. The 
writer gives his opinion as just what it is—his opinion, the result of 
his study—and without an exception he gives the references by which 
the student can form his own opinion, be it that of the author or one 
opposed. Many writers seem to fancy that text books are the place 
in which they may best air new notions, secure from criticism or con- 
{radiction. Notso Prof. Stillman. He has made his book emphati- 
cally one of reference to which the young man may safely go, feeling 
secure that what he finds has stood the test of time and hostile criticism. 
The book, however, is no compilation from approved sources. This is 
not to be imagined, for the personality of the author through his life’s 
work is written large on every page. One can see his experience as a 
teacher in the explicit directions given for tests and experiments ; his 
laborious work as a student in the bird’s eye views of analytical opera- 
tions embodied in the tables is shown. ‘The first table to command at- 





The Duff Gas Producer and Ammonia Recovery Plant. 
on eee 

The gas producer and ammonia recovery plant herewith illustrated 
was designed by Mr. Edward J. Duff, M. Inst. C. E , and constructed 
by him at the works of the United Alkali Company, Limited, Widnes, 
England. This plant has been in successful operation for nearly 2 
years, during which time, as our informant states, it has worked con. 
tinuously with an entire absence of breakdowns, stoppages, explosions, 
or any other trouble, the gas only being turned off during the annual 
shut down of the works for cleaning operations. There is not a 
‘spare’? producer, each producer working at full load the whole year 
without any stoppage whatever. Any kind of ordinary slack can be 
gasified in this producer. Lancashire and Yorkshire slacks have been 
used chiefly, containing 10 per cent. to 20 per cent. of ashes, some of 
them being of a very bituminous caking nature, and containing a 
large proportion of fine dust. The yield of ammonia, as sulphate, 
varies from 85 pounds to 100 pounds per ton of coal, according to the 
quality and kind of fuel used. 

The apparatus is one of the simplest yet devised for the production 
of power gas and the recovery of ammonia. The gas producer used is 
similar to Mr. Duff’s 1893 design—several hundreds of which are in 
successful operation in many countries. It consists of a square 
chamber lined by a thick wall of firebrick. Across the center, at the 
base of the producer, inclined gratings with stoking gear distribute the 
air and steam evenly across the whole area of the fuel bed, blowing 
from the center of the fire outwards toward the lining. In this way no 
free air can escape up the linings, as in the case of outside blown pro- 
ducers ; consequently there is no risk of the gas above the fuel bed be 
ing burned into carbonic acid. The linings are also preserved, as 
there is not an excess of air to cause a too active combustion at that 
point; the shell is thereby kept cool and radiation reduced to a 
minimum, 





tention is an admirable one on blast furnace slag analysis. It chances 
that, to save time, such a table was compiled for use by the writer 
when employed in coal analysis, and Prof. Stillman’s is certainly the 
hetter. 
backed by the needed experience, will make easy analysis which the 
chemical engineer particularly dislikes because of the demand on his 
time required to ‘‘ Look up the Scheme.” The discussion of gas 
analysis contains nothing new, and the more exacting methods are not 
even alluded to; the analysis discussed is the technical scheme as 
elaborated by Winkler, Hempel, Orsat and Elliott, using water asa 
confining fluid. This is really a serious omission, because the book 
is not one which could justly ignore the more accurate method by 
fixed volume. This is a small matter, however, since the more exact- 
ing analysis will be made, not by the engineer, but by the technica) 
chemist; and his choice of method will be guided by another concep- 
tion of the needs of the case. The book also contains much matter in 


regard to manufacture which is valuable and important ; the descrip- | 


tion of methods in especial. Taken as a whole the chapter on gas 


analysis is not as good as one would expect from the rest of the book, 
but the tables and discussion of the analysis of raw materials are much 
better. The discussion of the analysis of coal, both from the stand- 
points of the furnace and of the oven, is very full, and contains an 
enormous amount of information. The chapter on oilsis very full 
and reads as if Prof. Stillman had been recently reading his ‘* Allen” 
when he wrote it. The chapter on calorimetry also shows familiarity 
with the most recent publications. From some of the conclusions re- 
cently published he seems to dissent strongly. It is plain that he is 
much impressed with the work of Prof. V. B. Lewes, for he reckons 
one entire group in the gas analysis as acetylene, which it most cer- 
tainly is not. This is the unimportant slip referred to. Taken all in 
all the book will fill a place which has long been waiting to be filled on 
the shelf of the gas engineer, and will probably be found useful by 
many others. The art of the bookmaker does not shine however. The 
binding is not by any means what the contents merit, and the leaves 
in the copy before us are very irregularly placed, numbers being cut 
through only half the fold. Personally we like to cut the leaves of our 
books ; but when we are reading a book we do not like to find a few 
leaves here and there uncut. The type is so beautifully clear and 
sharp that the inferiority of the paper and the binding is accentuated. 
The Chemical Publishing Company, of Easton, Pa., is the Publisher. 





Nortgs.—Mr. George L. Dunbar has been appointed Superintendent 
of the Fond du Lac (Wis.) Street Railway and Light Company, vice 
Mr. H. G, Johnson, resigned.—The wings of the Citizens Gas Light 
Company, of Bridgeport, Conn., seem to have been clipped to no pur- 
pose. At any rate, Mr. Burdett Loomis’s relatives appear to be willing 
to sell out all their belongings to the Bridgeport Gas Light Company 
at the latter's price. The South is the place for Mr. Loomis.—The 
Gillette-Herzoz Manufacturing Company is to furnish the steel work 
for the office building to be erected by the Surety Investment Company, 
on Curtis street, East Denver, Col. 


There are 15 of these labor saving schemes, and these alone, if , 


\ing and cooling the gas. 


Fig. 1 is a front view of the plant, and Fig. 2 an end view. In Fig 
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Fig 1. 


1 the coal elevator will be seen at the left hand side, the coal being de 
livered into a conveyor passing over the top of the producer, and de 
livering into storage feed hoppers over the center of each producer. 
The large rectangular chambers, seen in Figs. 1 and 2, immediately 
behind the producers, are the superheaters and dust separators. Be 
tween these and the tower scrubbers are placed the scrubbers for wash 
At the left of Fig. 2 the towers will be seen 
in perspective ; the nearest one is the ammonia recovery tower, 
the second is the gas cooling tower, and the third the air heating 
tower. 

The gases pass from the producer through the superheater and dust 
separator ; here the outgoing gas is partly cooled by the ingoing air 
and steam. The gas then passes through a scrubber, and is further 
freed from dust and tar before it enters the ammonia recovery tower, 
where the gas is scrubbed with a weak solution of acid liquor, which 
absorbs the ammonia. The gas passes from the top of this tower 





directly into the top of the gas cooling tower which forms its own 
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downcomer ; the gas passes out of the lower portion of this tower 
ready for use. The water used to cool the gas rises up inside the gas 
cooler, and then flows down through the air heater, or third tower, 
and becomes cooled for use over again in the gas cooler. It will be 
noticed that there is an absence of downcomer gas tubing from the 
tops of both gas towers, and also, that there are not any rising water 
mains from the pumps to the top of the towers. In this case the gas 
cooler is so arranged that it not only forms its own gas downcomer, 
but its own rising main for the water also. As this water flows over 
the top of the gas cooler and down the air heater, it follows that one 
pumping of the water only is required as against two pumpings in 
older processes, while the heat losses from gas downcomers and bot 
water rising mains are altogether avoided, and a greater efficiency of 
recuperation is thereby obtained. 

Mr. Duff has, at present, under construction for an important firm a 
plant consisting of ten such gas producers, with ammonia recovery 
plant, capable of gasifying 1,400 to 1,500 tons of coal per week. The 
gas will be used in metallurgical operations, as well as in large gas 
engines. 

This plant will be the largest of its kind in existence, and will 
be capable of producing gas equal to nearly 20,000-horse power. 
Mr. Duff is also engaged upon the design of a large central power gas 
plant for an important industrial English center, the power to be 
transformed into electrical energy, and used on a large scale in manu- 
facturing establishments, as well as for private and municipal pur 
poses. 








Johnston’s Gas Apparatus. 
ae 
On December 18th, 1900, U.S. Letters Patent (No. 664, 855) were 
granted to Mr. John P. Johnston, of Oak Park, Ills., for certain new 
and useful improvements in gas apparatus. A part of the rights was 
subsequently assigned to Mr. E. E. Morrell, of Oak Park. Using the 
words of the Johnston specification, the inventor says : 


My invention relates to apparatus used in the manufacture of water 
gas. In gas apparatus of this character it is usual to supply the oil to 


he carburetter through feeding or spraying devices arranged in a car- 
uretting chamber, and consequently subj -cted to the heat thereof, the 
result being that the oil feeding apparatus is soon burned out and has 
0 be replaced. This, I have discovered, can be avoided by providing 
or automatically withdrawing the oil feeding devices from the car- 






hereinafter described and as illustrated in the accompanying drawings, 
and what I regard as new will be set forth in the claims. 

In the accompanving drawings, Figure 1 is a sectional view of the 
upper part of a generator, a carburetter and a superheater, illustrating 
my invention ; and Fig. 2 is an enlarged view, being a partial sectional 
view on line 2 2 of Fig. 1. 

Referring to the drawings, 1 indicates a gas generator ; 2 a carbur- 
etter communicating therewith by registering passages 3 4, extending 
from the generator and carburetter, respectively, and 5 a superheater ; 
6 indicates the usual checker brick in the carburetting chamber ; 7 in- 
dicates a passage extending upward from the top of the carburetting 
chamber, and 8 a tube which rises from the passage 7 and communicates 
therewith ; 9 indicates a stack, which rises from the top of the super- 
heater and communicates with the superheating chamber ; 10 indicates 
a cap or valve, which is adapted to close the stack 9. The valve 10 is 
pivoted on a spindle 11, carried by a crank arm 12, which is carried by 
a horizontal shaft 13, pivoted in suitable bearings at the top of the stack, 
the arrangement being such that by rocking the shaft 13 the valve 10 
can be raised or lowered, so as to open or close the stack ; 14 indicates 
a lever, which is conneeted to the shaft 13 for operating the same: 15 
indicates a hand lever, which is pivoted to a suitable support 16, and is 
connected by a connecting rod 17 with the lever 14, sotha. the operator 
by grasping the lever 15 can operate the lever 14 and raise or lower the 
valve 10 to open or close the stack 9 ; 18 indicates the oil feeding device, 
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which in the construction illustrated is adapted to be supported in the 
passage 7, as shown in Fig. 1; 19 indicates a tube, which supports the 
oil feeder 18 and rises through the open end of the tube 8. The upper 
end of the tube 19 is secured by a bracket 20, or other suitable device, 
and a flexible chain or cable 21 to the lever 14, the cable passing around 
pulleys 22, as shown in Fig. 1. By this construction, when the lever 
14 is in its uppermost position, the valve 10 will lie over and close the 
stack 9 and at the same the oil feeder 18 will be in its lowermost or 
operative position. When the operator moves the lever 15 down to 
raise the valve 10 and open the stack, the same operation will raise the 
oil feeder 18, drawing it out of the carburetting chamber and removing 
it largely from the heat thereof. It will thus be seen that the oil feeder 
is subjected to the intense heat of the carburetter only when it isin use, 
and consequently its life is greatly prolonged. In order to su pply oil 
to the feeder 18 regardless of its position, jointed pipes 23 24 are pro- 
vided, which communicate with an oil supply pip? 25, and with the 
upper end of the tube 19, an angle valve 26 being provided at the upper 
end of the tube 19 to permit ofthe movement of the pipe 23. 

Under certain circumstances, such as the breaking down of the auto- 
matic mechanism, it may be desirable to raise the oil feeder by hand, 
and for this purpose a lever 27 is provided, whichis pivoted at one end 





uretting chamber when they are not in use. 


This I accomplish as 


upon a swinging link 28, suitably supported at the top of the carburetter, 
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: 
said lever being connected to the upper end of the tube 19 by a pivot 
29, as shown in Fig. 1. 

While the oil feeding apparatus is illustrated as being movable in a 
vertical plane into and out of the carburetting chamber, it may be ar- 
ranged in other positions and used for analogous purposes without ma- 
terially changing the arrangement of the automatic devices for con- 
trolling its position. My invention, therefore, includes such alterations 
and modifications as would occur to those familiar with the art and is 
not limited to the specific devices or arrangement illustrated and de 
scribed, except in so far as such features are specifically claimed, 

The claims of the inventor are : 

1. The combination of a heating chamber, a stack therefor, a valve 
for said stack, a gas chamber, a feeding device adjustable in said gas 
chamber, and means operated by the movement of the stack valve for 
adjusting the position of said feeding device. 

2. The combination of a heating chamber, a stack therefor, a valve 
for said stack, a gas chamber, a feeding device movable into and out of 
said gas chamber, and means operated by the movement of the stack 
valve for moving said feeding device into and out of said gas chamber. 

3. The combination of a gas chamber, a feeding device movable into 
and out of said chamber, a superheater, a stack therefor, a valve for 
said stack, a lever for operating said valve, and a connecting device 
conuecting said lever and feeding device and so adjusted that when the 
valve is operated to open the stack the feeding device is automatically 
moved out of the gas chamber. 

4, The combination of a gaschamber, a feeding device movable into 
and out of said chamber, a superheater, a stack therefor, a valve for 
said stack, a lever for operating said valve, a connecting device con- 
necting said lever and feeding device and so adjusted that when the 
valve is operated to open the stack the feeding device is automatically 
moved out of the gas chamber, and a hand lever for moving said feed 
ing device out of said gas chamber. 





The Design of Steam Power Plants.—No. VII.—Con- 
densers.' 
—< 


[By Mr. Henry C. Meyer, Jr, in Engineering Record. 

The purpose of attaching a condenser to a steam engine is to remove 
part of the pressure of the atmosphere, by creating a partial vacuum, 
from one side of the piston, and thus increasing the pressure acting 
upon the other side. If an engine is running without a condenser, 
with a mean effective pressure of 40 pounds, and a condenser is added 
removing 12 pounds from the back pressure caused by the pressure of 
the atmosphere, the mean effective pressure would be increased, 
theoretically, to 52 pounds, and the power would be correspondingly 
increased. If, however, the work done remains the same, the in 
creased mean effective pressure, 52 pounds, can be reduced to 40 
pounds by cutting off the steam earlier in the stroke and thus save 
steam nearly in the proportion that the cut-off is reduced. A condenser 
can, therefore, either increase the capacity of an engine, or it will 
reduce its steam consumption per horse power if the load and other 
conditions remain the same. If an engine is operated non condensing 
with the most economical load for it and a condenser be fitted to the 
engine, this same load will no longer be the most economical one, al- 
though the steam consumption per horse power per hour will probably 
be considerably less with the condenser than without it. A con- 
densing engine should have a larger cylinder than a non condensing 
engine to do the same work, if both are to run with the lowest possible 
steam consumption per horse power. The method of determining 
proper cylinder dimensions for engines running condensing and non- 
condensing was given in Chapter IV, 

A condenser provides means for bringing cool water into contact 
with exhaust steam or for cooling by water thin tubes around which 
the exhaust steam passes, so that the latter is condensed. A vacuum 
is formed in the condenser by reason of this condensation, and thus 
part of the pressure of the atmosphere is removed. Because of the 
small volume occupied by the condensed steam relative to its volume 
as steam at the same temperature, the condensed steam or water may 
be removed from the condenser by a comparatively small pump using 
asmall amount of steam to operate it. This pump also removes wash 
air as may be in the exhaust steam, hence it is usually called an air 
pump, although it serves to remove the water as well. 

Saving due to Condensers.—Generally speaking, a condensing en- 
gine will use from 75 to 80 per cent. of the steam required by a non- 
condensing engine. Power, however, is required todrive the air pump, 
~ 4, Ante, Vol. LXIII, p. 929, Dee, 10, 1900 aie Cet 


and this saving is, therefore, nota clear gain. The steam required to 
drive an independent steam driven air pump is from 1 to 4 per cent. of 
that used by the main engine, depending on the size of the latter. 
Tuis use of steam for driving the air pump need not necessitate a loss, 
if the exhaust steam from the pump is used to warm the feed water be- 
fore the latter is delivered into the boilers. If the feed water is drawn 
from the air pump discharge or if it is fresh water heated ina feed 
water heater placed in the exhaust pipe between the engine and con- 
denser, 110° F. is about as high a feed temperature as can ve obtained 
on account of the vacuum in the condenser and the correspondingly 
low temperature of the exhaust steam. It is, therefore, advantageous 
to use the steam exhausted by the air pump for feed water heating in 
an auxiliary heater, so called because it receives the exhaust steam of 
the auxiliaries of the plant, such as the air and boiler feed pumps. 
This heater is sometimes called a secondary heater when a primary 
heater is placed in the exhaust pipe of the engine. By means of the 
auxiliary heater the feed water may be raised from 110° to about 170° in 
a large well proportioned plant, and to a greater extent in smaller 
plants, as the steam required for the air pump and boiler feed pump 
becomes a greater proportion of that used by the main engine. If the 
feed water is drawn from acity supply or reservoir and is not passed 
through a heater in the exhaust pipe of an engine, the exhaust from an 
air pump and boiler feed pump will raise it through about the same 
number of degrees of temperature that it would if the feed water was 
at a temperature of 110”. 

With a non-condensing engine the feed water may be heated by the 
exhaust steam in a feed water heater to within 5° or 10° of the tem- 
perature of the team or to about 205° or 210° with steam at atmospheric 
pressure ; consequently, with condensing engines, the saving in coal 
used by the main engine due to a condenser over the use of the same 
engine running non-condensing is partly counterbalanced by the 
higher feed temperature that may be secured when running non con- 
densing. With feed water taken from the condenser discharge at a 
temperature of 110°, there would be a saving, with a steam pressure of 
100 pounds, of about 9 per cent. if the feed water could be further 
raised in temperature to about 210°, as it probably could be if the 
engine was run non condensing. However, by using the exhaust 
steam from the air and boiler feed pumps of a condensing plant to 
warm the feed water taken from the air pump discharge, there will be 
such a small difference between the final feed temperatures in the two 
types of plants that the slight difference can be neglected in considering 
the saving due to the use of a condenser. It is impossible, and per- 
haps unnecessary, to figure the exact saving due to a condenser, but, 
generally speaking, it may be taken at about 20 per cent., hence plants 
are almost always fitted with these auxiliaries when condensing water 
is to be had, and the exhaust steam is not needed for heating or for 
some manufacturing purpose. When an abundant supply of con- 
densing water is not at hand, steam plant owners often go to consider- 
able expense for artificial cooling devices, so great is the economy in 
using condensers. 

Types of Condensers.—Condensers may be divided into three gen- 
eral types, known as the jet, the surface and the siphon condensers. 
The jet and surface condensers require an air pump, and each of these 
may be again divided into direct driven or independent condensers, 
the former when their air pumps are driven by the maiu engine either 
by being directly connected to it or connected by a belt. The inde- 
pendent condensers are usually driven by steam cylinders forming 
part of their equipment. Condensers with air pumps driven directly 
from the main engine have been almost abandoned for stationary 
engines, the satisfactory manner in which the design of independent 
condensers has been perfected and their superiority over the direct 
driven condenser having brought this about. The greatest advantage 
of the independent air pump is its greater flexibility, it being possible 
to change the speed of the separately driven type without regard to the 
speed of the main engine, so that it can be run to suit any condition of 
load. 

The jet condenser consists of a pear shaped chamber, at the top of 
which the exhaust steam enters, while at one side is a connnection for 
the injection or condensing water. The bottom of the chamber has a 
contracted neck connecting with an air pump which is sometimes very 
similar to the ordinary direct acting steam pump, or it may be an air 
pump of special design. A cross section of the Worthington jet con- 





denser with horizontal! double acting air pump is shown in Fig. 23. 

| The surface condenser consists of a shell, usually of cast iron, con- 
taining a large number of brass or copper pipes through which the 
condensing water is circulated, the exhaust steam being admitted to 
| the shell in the space surrounding the pipes. The steam coming in 
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Fig. 2'3.—Jet Condenser. 


contact with the cooled pipes 1s condensed, and the condenser is so con 


the air pump, by which it is removed to maintain the vacuum. 
cooling water is under pressure no pump is necessary to circulate it 
through the vacuum. If not, a circulating pump is required and this 
may be driven by the same steam cylinder that operates the air pump. 
It is usually the practice to place the air and circulating pump and 
the steam cylinder operating them in line, tandem, beneath the econ- 
denser and on a base supporting the whole. 

An arrangement of this kind showing the Wheeler method of mount- 
ing a surface condenser on the cylinders of a Knowles’ air and cireu 
lating pump is shown in Fig. 24. Circulating water is sometimes sup 
plied by centrifugal pumps driven by an engine or electric motor. As 
the condensed steam does not come in contact with the circulating 
water in the surface condenser, this type can be used wnen the circu- 
lating water is of such a character that it should not be fed to the boil 
ers. The condensed steam is used over again until it becomes so im- 
pregnated with cylinder oil from the engine that it has to be replaced 
by fresh water. The presence of cylinder oil in feed water causes 
trouble in steam boilers, and it is the fear of this trouble from oil that 
prevents the wider adoption of the surface condenser in power plants. 
However, by providing proper filters of sand, cloth, sponges, excelsior 
or similar material for the feed water and properly lovking after them 
there is no reason why the surface condenser cannot be used with suc- 
cess, 

The Bulkley siphon condenser, which in a general way is similar to 
others of this type, is shown in Fig. 25. The steam from the engine is 
led in a pipe to the top of the condenser, 
which is elevated sufficiently to be placed 
about 34 feet above the surface of a hot 
well into which the condenser dis- ¢ 
charges. The injection water enters at 
the side and mingles with the steam at 
the lower edge of the cone shown. By 
contracting the neck of the condenser 
below the cone, sufficient velocity is 


Palief Valve 









py | 















given the water in falling to the hot 5 
well to maintain a siphon like action gif IS 
that draws the steam from the exhaust | Ss Is 
pipe, and causes a vacuum to exist in ree 
it. The injection water can be supplied 3 o [A 
by a pump of either the steam driven or | & > Sv 
the centrifugal type. If the injection ATS SS 
water can be had under sufficient pres- mE os 
sure, the pump is not necessary. This Ie 
type of condenser will lift water from a oH 
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source of supply, such as a tank or re- 
servoir, through a height of 18 feet or 
less, but with this arrangement the 
siphon must be started. This can be 
done by running a horizontal pipe from 
the reservoir or tank across to a tee in 
the vertical discharge pipe of the con- 
denser. Water flowing through this and a. 
down the discharge will gradually ex- QQ&Sss; 
haust the air from the upper part of the 
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Fig. 24.—Surface Condenser. 


discharge pipe until sufficient vacuum is formed to draw the water 
nected with the air pump that the condensed steam flows by gravity to 


If the | 


up to the condenser and start the water flowing through it. When 
this is done a valve in the cross connection or starting pipe is closed. 

Fig. elevation of 
the Worthington central jet con- 
denser which is a modification of 
It is called the 
central system because it is often 
used to condense the steam of more 
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shows an 
the siphon type. 


An enlarged cross 
section of upper part is shown in 
Fig. 27. The condensing cone is 
considerably larger than in other 
siphon condensers, the idea being 
that the steam and water are more 
thoroughly mixed, thus using less 
The spray is controlled by 
an adjustable nozzle. The neck of 
the condenser is not contracted, as 
it is in the ordinary siphon con- 
denser, to give the high velocity to 
the descending water necessary to 
suck the into the dis- 
charge or tail pipe. The contracted 
neck was avoided to give the water 
an unrestricted fall so that it could 
not by any chance back upin the 
—? cathe condenser and run over into the 
To assist in remov- 
ing the air the condenser 
cone an air pipe, shown in Fig. 27, 
is led to a dry vacuum pump, 
which constantly removes air from 
this pipe and very considerably in- 
creases the vacuum over what 
would be obtained without it. The 
air cooler shown in the drawing is 
used to cool the air while it passes 
from the condenser cone to the 
vacuum pump, the air passing 
through tubes in the cooler around which the injection water is cir- 
culated. By cooling this air its volume is reduced, hence the vacuum 
pump has less work to do. 

Location of Condensers.—It is necessary to locate a condenser of 
the jet or surface type on a lower level than the engine, so that the 
pipe connecting the engine and condenser will be either perfectly 
horizontal or pitch slightly toward the condenser. This is necessary 
to prevent the existence of a pocket where water can collect in the 
pipe line. As this pipe is under a vacuum, water, due to condensation, 
that collects in it cannot be drawn off bya trap. Ifa pocket does 
exist, there is chance, in the event of broken vacuum, of this water 
getting back into the cylimder and wrecking it. One occasionally sees 
a condenser located on the floor with an engine. When this is done 
the exhaust pipe from the engine drops from the bottom of the cylin- 
der, then runs horizontally, then rises to the condenser, thus forming 
a pocket, to which objection has been raised ; this arrangement should 
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Fig. 26.—Central Jet Condenser. 
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Fig. 27.—Central Jet Condenser. 

be avoided. There being a vacuum in the condenser, the injecting water 
can be lifted from a reservoir or pound ata lower level. It is not advisa- 
ble to lift water through a greater head than 20 feet, including the actual 
vertical distance the water is raised and also the friction of the water 
in the injection or suction pipe. A condenser is sometimes located in 
a pit considerably below the engine in order that the lift may not be 
too great. As stated in the first chapter of this series, the availability 
of a supply of condensing water often determines the :ocation of the 
power house. Ifa river or reservoir is nearby and it is not desirable 
to locate the power house close to the river, water can be led to a well 
close to the condenser either in an open trench or in a tunnel or con- 
duit and the injection pipe run te the well. This would overcome the 
use of a long injection pipe. If the injection pipe is run underground 
it should not be covered over with earth until after the condenser is 
started and the pipe tested for air leaks. One of the most frequent 
causes of trouble with a condenser is a leaky suction pipe, hence the 
greatest care should be used to make sure that it is perfectly tight. 
General methods of connecting condensers with engines were given 
in the chapter on ‘‘ Steam Piping.” 

Water Necessary for Condensers.—A considerable amount of water 
must be available if a condenser be used, and to calculate this, one 
must first find the weight of water necessary to condense each pound of 
exhaust steam and then determine the amount necessary to condense 
all the steam exhausted by the engine. This is found by dividing the 
rise in temperature that takes place in water used to condense the steam 
into the heat contained in 1 pound of steam at the pressure at which 
the exhaust valve in the engine begins to open less the heat in 1 pound 
of water at the temperature of the air pump discharge. Expressed 
algebraically, this equation is: W = (H — h) + (T —+t); in which H is 
the total heat in steam at the terminal pressure, h is the heat in water 
at the temperature of the air pump discharge ; T is the temperature of 
the discharge condensing water, and t is the temperature of the entering 
condensing water. The value of H for different pressures and tempera 
tures may be formed in tables giving the properties of saturated steam, 
and may usually be taken at 1,150. Taking average values for a sur- 
face condenser with h at 120, T at 110, and t at 70, then W will be 
found to have a value of about 26 pounds per hour. If a jet condenser 
is used the condensed steam and air pump discharge would have the 
same value. When the same water is used over and overagain to con- 
dense with, as is done with cooling towers or cooling reservoirs, the 
temperature of the condensing water is quite high when it enters the 
condenser, so that each pound can absorb a comparatively small amount 
of heat and a correspondingly greater volume of condensing water is 
required. 

In estimating the quantity of injection water necessary due considera 
tion should be given the amount of steam exhausted by the engine dur- 
ing maximum load ; also the increase in the steam consumption of the 





for a good vacuum particularly with engines operating with low mean 
effective pressures, is conducive to high economy. Some engineers 
hold that a high vacuum is a mistake, one of the reasons being that 
with it the temperature of the condenser discharge is lower and conse- 
quently the feed water will not be so hot. There is, however, a loss 
due to reducing the mean effective pressure acting on the engine piston 
that considerably more than offsets such a gain. By a decrease in the 
vacuum from 26 to 24 inches it would be impossible to increase the feed 
water temperature more than 15°, and this would mean a saving of a 
little more than 1 per cent. This decrease in vacuum in acompound 
engine, with 125 pounds steam pressure, most economically loaded, 
would effect, theoretically, an increase in the steam used of about 5 or 
6 per cent., and with a simple engine about 2.5 percent. It will be 
noticed on investigating duty trials of large pumping engines where 
high duty is desired that a very high vacuum is sought by the builder. 

Sources of Water Supply for Condensers.—Water for condensing 
purposes may be obtained from rivers, in which event the water goes 
to waste after it is discharged from the condensers, or from ponds or 
artificial reservoirs. When drawn from ponds or artificial reservoirs 
the source of supply has to have sufficient volume and surface so that 
it will be cooled naturally by the air. If the reservoir is too small for 
this it must be cooled artificially by some method that exposes the water 
sufficiently to the air to cool it, as in the cooling tower. Reservoirs 
where the cooling is done naturally require surface sufficiently large 
to allow enough water to come in contact with the air to remove the 
necessary amount of heat from it, and they should also have sufficient 
volume, if they are used continuously, so that the water can remain in 
the reservoir long enough to be cooled before being used again. Cool- 
ing reservoirs of this kind are rendered much more efficient by dividing 
them by partition walls so that the water is compelled to travel some 
distance in passing from the condenser discharge to the intake where it 
is drawn from the reservoir to return it to the condenser. This is to 
prevent the discharge from the reservoir from immediately entering the 
intake before it has time to cool. 

There is very little reliable information on the surface and volume 
required in cooling reservoirs. Thomas Box, in his work on ‘ Heat,” 
says that when an engine works day and night the depth of the reser- 
voir is unimportant, and that 210 square feet of surface is required per 
horse power. When an engine runs only 12 hours per day the surface 
may be reduced to 105 square feet per horse power, but in the latter 
case the depth of the reservoir must be such as to give 300 cubic feet per 
horse power. Box assumes the use of 1 cubic foot of 62) pounds of 
water evaporated into steam per horse power. These data are based on 
experiments when the water was reduced in temperature ‘rom 122° F. 
to 82°, the air being at a temperature of 52° aud the humidity 85 per 
cent. : 

Cooling Towers.—These appliances provide means for artificially 
cooling condensing water, and their successful development has made 
it possible to obtain the benefit of a condenser in many plants where 
condensers would be out of the question without them. Usually they 
consist of large cylinders of boiler steel open at the top and inclosing 
either mats or tiles or some similar substance presenting a large surface 
over which the hot water from the condensers is allowed to trickle 
downward, from distributing pipes at the top. The water falls into a 
reservoir at the bottom, from which it is returned to the condenser. An 
opening or openings in the side of the tower allow the air to enter and 
pass up through it, thus cooling the water. Usually a fan. driven by 
an electric motor or small steam engine is used to stimulate thiscurrent 
of air. A cooling tower can be located almost anywhere outside of a 
power house, on the ground or on the roof. There is a loss of wats: 
attending their use of from 10 to 15 per cent. of that passing throug! 
them, owing to the evaporation that occurs. Where cooling towers ar 
located ata higher elevation than the engine, the condensing water 
must be pumped from the condenser to the tower, but thé power re 
quired to do this is, with surface condensers, mostly counterbalance: 
by the fall of water from the reservoir at the base of the tower to the 
condenser. The column of water in the condenser discharge pipe fo: 
the height of the tower itself is, of course, unbalanced. 

Proportioning Condensers.—In the jet type of condenser the ai: 
pump has to remove from the condenser the injection water, the steam 
that is condensed, and a certain amount of air that finds its way into 
the exhaust steam either fromthe boiler or through leaks in the pipe, 
condenser, etc. This last is a very uncertain quantity. With a surfac« 
condenser the cooliug water does not come into contact with the steam, 


engine per horse power that will occur when the engine has been iu | hence the air pump has to remove only the condensed steam and thé 
service for some time, due tothe leakage of valvesand piston on account air. To determine the size of the air pump for a jet condenser, the 
amount of injection water in pounds per minute necessary to condense 


of wear. The writer believes in being liberal in selecting condensers | 
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| 
the steam exhausted by the engine should be calculated in the manner | 


previously described, and this reduced to cubic inches per minute. 
This quantity should then be doubled, if the air pump is to be of the 
horizontal double-acting type—to allow for the air, and the number of 
cubic inches thus obtained should be about equivalent to the volume in 
cubic inches that should be displaced by the air pump piston in 1 min- 
ute. This latter quantity, the displacement, is equal to product of the 
area of piston in square inches, the number of double strokes per min- 
ute and the length of stroke in inches. 

With vertical single acting air pumps the product of the area of the 
cylinder in square inches and the length of stroke in inches and the 
number of single strokes per minute, should be 50 per cent. greater 
than the volume of injection water in cubie inches per minute. The 
size of air pump necessary to do a given work can be determined with 
the data given, from the catalogue of condenser manufacturers. These 
give the area of cylinders, length of stroke and maximum number of 
strokes that the condenser should run per minute. 

With surface condensers, the air pump displacement should be 20 
times the volume of steam condensed, with horizontal double acting air 
pumps, and 15 times the volumeof steam condensed with vertical single 
acting air pumps. Surface condensers usually have 1 square foot of 
surface in brass or copper tubes for every 10 pounds of steam to be con- 
densed per minute. 

Specifications for Condensers.—Generally in purchasing jet con- 
densers, an engineer states the horse power and type of engine for 
which a condenser is wanted, but it is better perhaps, if the engineer is 
sure of himself, to give the number of pounds of steam that must be 
condénsed in a given time, and the vacuum that is desired. This is 
usually 26 inches. If the engineer has calculated the volume of the air 
pump cylinder, bids on condensers with air pumps of approximately 
this volume can be obtained. His specifications should also call for a 
blue print or drawing showing the condenser the builder intends to 
supply, and on this blue print should be given the outside dimensions 
of the condenser, the size of the steam cylinder, the diameter of steam 
and exhaust pipe opening, the injection or suction pipe and the dis- 
charge pipe. The delivery and erection of the condenser should be pro- 
vided for, if the builder is to deliver and install it. 

A specification for a surface condenser with combined air and cireu- 
lating pump. should ask fora print of the apparatus, the size of the 
air, water and steam cylinders, the size of the steam and exhaust 
pipes, ete., also the square feet of heating surface in the condenser 
proper. 

Guarantees.—Sometimes a condenser manufacturer is required to 
guarantee its efficiency, but this is not often done. The form of guar. 
antee that is fairest to the condenser manufacturer would be, perhaps, 
to ask that the apparatus should condense a given amount of steam 
delivered to it at a certain pressure, and maintain a given vacuum, 

usually 26 inches, with a given temperature of cooling water. The 
location at which the vacuum is to be obtained should be stated, for 
frequently there is considerable drop in pressure between the exhaust 
pipe next to the engine and the condenser owing to a too long or too 
small exhaust pipe. The vacuum ought to be measured close to the 
c denser, for the maker of the latter is not responsible for the selec- 
tion of the exhaust pipe. He may not be responsible for the size and 
run of the injection pipe leading cold water to the condenser, or for the 
lift of water in it, and as these very materially affect the efficiency of 
the condenser, the manufacturer should have the opportunity, if a 
guarantee is made, to approve the details, size and arrangement of 
the injection pipes. These remarks apply also to jet and siphon con- 
densers. With a surface condenser and combined air and circulating 
pumps, the only guarantee that should be asked is maintaining a 
specified vacuum with a specified temperature of cooling water. 
The manufacturer would have to satisfy himself with the arrange- 
ment of the water piping that it was proposed to use. If a complete 
cooling tower and condensing outfit was to be supplied the guarantee 
should state the vacuum that is to be obtained with a given tem 
perature of outside air, and when that air contains a certain per- 


c-ntage of moisture. 
(To be Continued.) 








AT the annual meeting of the Delaware County Gas Company, of 
Chester, Pa., the officers chosen were: Directors, W. S. McManus, 


Richard Wetherill, Geo. B. Lindsay, O. B. Dickinson and Richmond L. 
Jones; President, W. S. McManus; Vice-President, Richard Weth- 
erill ; Secretary and Treasurer, L. A. Tucker; Superintendent, J. M. 


The New Century.—Looking Forward. 
——— 


By Mr. THOMAS NEWBIGGING, in Gas World. 


In the previous articles we have endeavored succinctly to review 
the progress of gas enterprise from its inception down to the present 
time. The story is an interesting one, and not less so by reason of the 
prosperous condition of gas undertakings to-day. 

The impression stamped upon one’s mind on a consideration of all 
the circumstances must surely be that a vast amount of energy and 
ability were brought to bear on the industry by the men, both in the 
earlier and later days, who devoted their time and talents to its fur- 
therance. 

There have not been wanting critics, honest, doubtless, but mis- 
guided, who, any time within the last 20 years, have been ready to 
predict the decay of the gas industry. We need not be over censorious 
in referring to these pessimistic opinions. Looked at from their own 
superficial standpoint, the critics in question had some reason for hold- 
ing the views they expressed. It is not given to every man to bea 
philosopher—to hold the balance with asteady hand and weigh the 
probabilities for and against. Besides, in order to form a correct 
opinion, a knowledge of all the circumstances was necessary, not only 
of the industry in itself, but also of the steady determination and en- 
thusiasm which actuated those responsible for its continued success. 
On the advent of the practical application of the electric light, in the 
later seventies and earlier eighties, a wave of depression broke over the 
minds of gas stockholders, and led many of them to do what they have 
had reason to regret ever since—to part with their holdings at a 
sacrifice. To-day there is not an owner of gas property who does not 
look upon his gas stock as amongst the safest and most remunerative 
of his possessions. And he has substantial ground for this view. 

Some Proofs of Stability.—Proofs of stability in gas enterprise are 
not lacking. Let us consider some of these p oofs. 

(1) The Stock Exchange estimate of value. Gas debentures cannot 
be purchased to yield, on the average, more than 3} per cent., prefer- 
ence stock 34 per cent., and ordinary stock 4} per cent.—this notwith- 
standing the recent inflation in coal prices. Fluctuations, less or 
more, in the market prices of the shares or stocks in all industrial con- 
cerns are inevitable. They are influenced by the current value of 
money, by the cost of materials and labor, the general state of trade, 
and the quality of the administration in each particular case. It isa 
fact, however, that the price of gas stock and shares is less liable to 
variation from these causes than any other shares or stock of an in- 
dustrial character. This is due in a large measure to the circumstance 
that buyers are more plentiful than sellers, than which there can be 
no better criterion of public confidence ; such confidence being based 
on the view, which is indisputable, that gas is a necessity of life to the 
great bulk of our population. It may, indeed, be asserted that, Con 
sols excepted, there is no steadier investment than the shares or stock 
of a well managed gas company. 

(2) The assertion that gas has become a necessity of life to many, re- 
ceives abundant corroboration in the growing desire on the part of 
local authorities for possession ; and this, too, notwithstanding the re 
markable appreciation that has taken place in the value of gas under- 
takings within the last 20 years. In the lighting of streets and roads 
under the control of local authorities gas has outdistanced its chief 
competitor, electricity, both in efficiency and economy. This is ad 
mitted without stint by the most eminent of the electricians them 
selves. 

(3) The residual products of gas manufacture have become indispen- 
sable to the carrying on of many other important industries. Even if 
the tar and ammoniacal liquor could be otherwise provided, it would 
be at an enhanced cost, and the industries concerned would suffer by 
the loss of one of the main and most economical arteries of supply. 
Clearly, this is a cause of stability of which account must be taken. 

(4) Nothing in gas enterprise is more remarkable than the rise of the 
vast industries, employing a multitude of workers, that have been 
called into existence during the last quarter of the century in the pro- 
duction of apparatus for the utilization of gas for cooking, heating, 
and motive power. Busy brains are at work in the perfecting of this 
apparatus, and in devising extensions of the use of gas, by means of 
suitable appliances, to numerous minor industries in all parts of the 
kingdom. ~ 

The indirect result of this is, of course, to reduce the smoke nuisance 
and mitigate the fog demon in our cities and towns. 

(5) Admitted that gas does not now hold the field of artificial illu- 
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mination without a rival, as in the first three quarters of the century, 
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the room for expansion in the directions above indicated is almost 
illimitable. But even as an illuminator for domestic use, gas more 
than holds its own. Both oil and acetylene are out of the running 
where coal gas can be obtained, and even electricity must yield the 
palm as regards economy and illuminating value. Thanks to the 
genius of Welsbach, a new era for gas lighting has been inaugurated ; 
and, what must not be overlooked as a striking feature of the inven- 
tion, the higher lighting results of his system are obtained with greater 
economy in gas consumption. The man who has increased our 
artificial light three-fold, with, at the same time, a saving in ex- 
penditure, is surely only second as a benefactor of his kind to the other 
who has made two blades of grass grow where only one grew before. 

(6) Notwithstanding competition by other illuminants, the con- 
sumption of gas throughout the country has doubled in the last i7 
years. This is at the compound rate of 4} per cent. per annum. 

Such are some of the proofs of the stability of the art of gas manu- 
facture. Look where we may over the wide field of gas enterprise 
there is life and vigor and progress. 

But what of the exhaustion of our home coal supply ? 
gas industry then ? 


What of the 
To that we will only answer (and it is a sufficient 
answer) by saying that, whenever our coal supply fails, or shows 
evident signs of failing, it will be a bad day for other British industries 
besides that of gas. 

Work Yet to be Done.—With all these remarkable signs of pros- 
perity, does nothing remain to bedone ? Yes; certainly! There is ne 
such thing as fiaality. There is no end or limit to progress in any art. 
Progress is as infinite as space, of which, indeed, it is the counter- 
part. 

It is not only a new year, but a new century that has dawned upon 
us. What gifts has the twentieth century in store for the gas profes 
sion? Only such gifts as the members of the profession will for them 
selves and their art. Nomore; no less! 

On one occasion, in speaking of the scope that exists for adding to 
our knowledge of coal distillation, with all its intricate changes in de 
composition and synthesis, I advised our young and aspiring managers 
to get into the retorts when at work. I repeat that advice today. It 
is only by projecting brains into the seething and glowing mass of coal 
in the retort that the secrets of distillation are to be wrested from it. 
The same process applied to the purifying apparatus, beginning with 
condensation, and following the gas through to and beyond the lime 
and oxide vessels, would yield important results. 

Looked at from every point of view, the field of gas enterprise is still 
as wide and as capable of fruit yielding asa Western prairie with its 
virgin soil, one corner only of which has been brought under cultiva 
tion. There are rich crops awaiting the cunning hand of the husband 
man, and they will spring to life at the touch of the coming genius. 

Pointing the Way.—By way of supplement to what has been ad 
vanced, and to indicate in what directions progression may be looked 
for in the immediate future, it may be pointed out that only about one 
third of the ammonia to be obtained from the coal is secured by our 
present processes. The late Professor Foster was devoting attention to 
this question when his career, unhappily, was cut short by death. The 
subject is well worth pursuing to day. 

It appears to us that important developments in carbonization are at 
tainable—one can almost discern their coming. This has been borne 
in upon us after listening to the suggestive lecture recently delivered 
to the members of the Institution of Gas Engineers by Professor 
Lewes. 

The inclined system of retort settings, with its labor saving and 
other advantages, will grow in favor year by year. The obvious draw- 
back to its wider and more immediate adoption is the impossibility of 
applying it in retort houses under existing conditions, and the heavy 
capital cost of remodelling these latter to admit of its application. 

Gas engineers might profitably consider the question of so modifying 
their retort firing arrangements as to allow of the system being applied 
in houses the walls of which range, say, from 26 to 30 feet in height 
One direction in which such modification might be sought is in the 
method of heating the retorts. This could be accomplished by erect- 
ing one or more large producer furnaces in a building immediately 
adjacent to the retort house, the combustible gases being conveyed 
therefrom to the retorts by means of a main laid underground, with 
branches to the different benches, somewhat after the method adopted 
by Mr. Carpenter of the South Metropolitan Gas Company to his 
horizontal settings. By so doing, the clinkering cellar would be dis- 
pensed with and the retorts could be set slightly lower on their bed. 
The coal bunkers or hoppers for feeding the charging apparatus would 


could be erected over them to protect the coal from being drenched by 
rain or snow. An experiment of this kind might well be made, and 
with every prospect of success. 

Continuous purification in closed vessels is yet an unsolved problem. 
Our present methods are so cumbrous and unsatisfactory—not so mucli 
as regards efficient purification as in the direction of scientific method 
and ecoromy of labor—as to encourage the belief that a better system 
will yet be evolved. The production and extraction of the cyanice 
compounds should receive attention in all the larger gas works. 

Indications are not wanting that a system of high pressure distribu- 
tion might be attempted, if not throughout the entir2 canalization of a 
district, at least through the trunk or leading mains. If this could be 
attained without increased loss of gas there would be a distinct saving 
of capital, by obviating the periodical enlargement of the main pipes 
and the consequent breaking up of the streets. 

The Requirements of the Customer.—lIt is a remarkable fact that in 
the conduct of no other industrial concerns in the commerial world is 
the customer so completely ignored as in the administration of a gas 
undertaking. This arises, doubtless, from the reason that the supply 
of gas within a district is a practical monopoly. There are exceptions, 
as we know, to this state of things, but they are rare. We have no 
hesitation in asserting that managers neglect an important as well as a 
most intercsting part of their duties in allowing their customers to act 
solely on their own initative in the use of gas, whether in lighting, 
heating, or motive power. The obtrusive and dictatorial spirit must, 
of course, be guarded against ; but constant opportunities for advice 
and guidance will present themselves to the manager jealous for his 
own reputation and that of the undertaking he has in charge. Other 
directions in which progress and improvement may be introduced wi! 
suggést themselves to the thoughtful gas manager. 

An Opportunity for Distinction.—Finally (and here I speak toa 
wider constituency), it is much to be desired, on the score of economy, 
and in respect also of efficiency, that the system of devolution were 
applied to legislation on gas and other local matters. The cost of pro- 
moting and opposing bills in Parliament often entails a heavy bur- 
den on a provincial concern, The necessity of frequent journeys to 
Westminster, with sometimes quite an army of witnesses, is a grievous 
source of expense. This cost might be saved under a system of inquiry 
conducted by a committee, say of three members of the county coun- 
cil, whose decision could be embodied in an Act of Partiament. The 
subject is worthy of attention and study by an aspiring member of 
Parliament in want of a fitting subject on which to build an enduring 
reputation. 








Telegraph Operators in the Philippines. 
icnestitiliteaiatl 
[By Mr. F. E. Grain, in Elec. World.) 

A most pressing need for telegraph operators has existed in Luzon, 
Panay, Cebu, Negros, Mindanao, Gimeras and other of the leading 
islands of the Pailippine Archipelago, where Goverment lines have 
been put in recently. The linemen have been putting in new lines 
much faster than the operators can be furnished to supply the stations. 
Very many of the stations which were fitted up with a view of perma 
ment occupancy have already been abandoned because of lack of te'e- 
graph operators. The Government is constantly sending over new 
men, but not fast enough to meet the requirements, for hardly a day 
passes that a new station is not opened in some part of the archipelago. 
Within a very few months the work of connecting all of the islands 
by cable will begin. The United States cable ship Burnside has a 
considerable portion of this cable aboard, and, with Manila as a center, 
the cable lines will extend to the most remote points in the Philippine 
group. At the present time the only islands joined by the cable sys- 
tem are Panay, Cebu and Leyte, which are wi~ d with Luzon, The 
establisment of the new connections so as to connect all of the num: 
erous islands of the Philippine Archipelago will necessarily call for 
the employment of additional stations, and of course a telegraph 
operator in each station, and in some cases, where there is much night 
work, there must be-two operators. The advent of the cable lines a's0 
means that there will be additional stations established in the interior 
of the different islands. At present the island of Luzon is well pro 
vided with stations and the interior can be reached at any time. 
Panay Island is also liberally dotted with telegraph stations, and tue 
movements of the troops can be known at all times to the department 
commander. Still there is a severe handicap due to shortage of men 
on both of these islands. The writer recently met the telegraph 


operator of San Jauquin, one of the coast stations, going into Lloilo, 
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Jaro. There was no other way to get a man for the Jarostation than 
to close np the San Jauquin station. I stopped over at Tigbauan one 
night and found the operator ill wlth fever, and his superior officers 
were trying hard to get a man to take his place so as to “‘ relieve’? him 
and permit him to goto the hospital. But none could be had for sev- 
eral days, and, the Tigbauan station being a central point, several 
branches depending upon it for transmission of messages by telegraph 
or telephone, the office could not be closed and the ill operator stuck to 
his post until finally a man was secured by closing up an office of 
minor importance. 

The Government is sadly in need of experienced operators, and 
when the new cable lines are established the need will be greater than 
itis at present. There are now, to the knowledge of your correspond- 
ent, a number of important offices closed simply for lack of men. 
One of the reasons why many men do not enlist for this service is that 
the pay does not seem to them to be as much as it ought to be. 

The pay is indeed low, but it must be remembered that the Govern- 
ment provides everything, including rations, lodging, medical attend- 
ance, clothing, ete. The pay of a first-class private in the signal corps 
is $20 40 per month. Many operators enter the service in this capacity, 
although some are not thoroughly qualified and are obliged to enlist 
as second-class privates, in which case the pay isa little lower. After 
a short service, however, the second-class private is usually appointed 
a first-class private. In a year or so he becomes a corporal, with a 
slight increase in pay and privileges. In course of time he may 
become a sergeant, in which case his pay begins to jump upward, and 
if he passes through the stages to chief operator he will find that he is 
drawing a salary of $40 to $50 per month, and nearly all clear 
gain. 

The writer has been here about a year in the field and has met with 
many operators direct from home, most of whom are glad to get the 
outing offered as a change from the confinement of office work in their 
former occupation. Often the new man arrives and instead of being 
put directly into an office he is ordered to join the linemen, in which 
case he usually finds that he has some rough soldiering todo. All his 
work is performed with a rifle slung to his back or a revolver in his 
waist belt, ready to drop and take shelter and open fire upon any 
enemy in the brush. Linemen are particularly distasteful to the rebels 
of the islands, and they take every opportunity they can to harass the 
little bands of workers who are stringing wires across the newly 
garrisoned country. Ordinarily a guard of from 6 to 8 men accom- 
pany the linemen, in which case there is not so much danger of moles 
tation. 

There are periods of the year in the group during which the heavy 
gales sweep the islands from shore to shore, carrying everything before 
I have witnessed the disastrous effects of several of these gales 
Shortly after the gale begins, the operators, linemen and al! prepare to 
make repairs. As soon as the gale showssigns of abating, the operators 
and the linemen secure the services of dozens of natives and then the 
work of replacing broken poles and repairing insulators and wires 
begins, so that in aday or two the lines are once again in operation. 
Often the enemy take advantage of the gales to do further damage to 
the lines. If natives are caught near the lines by soldiers or linemen 
the orders are to shoot any who are acting suspiciously or have tools in 
their hands for cutting wires. But when the gales rage the native can 
readily sneak up to the lines and help the gales in their work of de- 
struction by tearing down weakened poles and breaking insulators with 
rocks, so that the extent of the destruction is sometimes very great and 
the loss heavy, for the reason that supplies of cross-arms and insulators 
aré not in abundance here, although poles can be cut from the forests 
readily. 

\pplicants for appointment to the signal corps of the army in the 
Philippines must be physically sound. I have see1 many good men 
rejected from some defect of the eyes or lungs. Even before the appli- 
cants are put through the test examinations in the United States con- 
cerning their knowledge of line work, telegraph operating, signalling, 
elc., they are examined physically. This isa severe climate on most 
men, and few can escape the ravages of one or more of the numerous 
fevers of the islands. There appear to be fever microbes in the air, for 
the men never drink any but boiled water, and every precaution is 
taken to prevent fevers. Yet I have seen many of the men stretched 
out day after day on the floor or ground of their tents suffering from 
fever. Often the fever hangs on for many days and will not cease until! 
he man is sent to the hospital for an ice bath. The ice bath drives the 
ever out of his system and puts him on his feet fora few months, when 
ic is likely to get another touch. Series of such fevers bring on typhoid. 
‘ut it may be two years or more before anything of the sort occurs, and 
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before the two years have expired the man is usually relieved and sent 
to a station in the United States. It is believed that definite plans have 
now been made so that the men will have to serve only 18 months in 
the Phillippines, when they will be relieved and permitted to serve a 
year in the United States before again returning to the islands. 

But it is not only telegraph operators that are in great need by the 
Government for Philippine service. Electrical sergeants are in very 
great demand. The Government is sending to American firms for con- 
siderable electrical apparatus, and electrical sergeants are required to 
set it up and see that some one is instructed to operate the machine. 
The Government will put in electrical apparatus on the same lines as 
in the forts in America. The principal electrical apparatus will be in 
the line of lighting. 

The Government has an electrical training department for electrical 
sergeants at Fort Monroe, Va., but in the present emergency and need 
of men, competent electricians are taken direct into the service and as- 
signed to duty in the Philippines. The Government is planning to put 
in permanent barracks in about a hundred different places in the islands, 
and in nearly all of these electric apparatus of some sort is to be put 
into service for lighting and for other purposes, pretty much after the 
plans of the barracks in the United States. Arrangements have been 
made for sanitary engineers to put in the proper piping, baths, closets, 
drainage systems, etc., and the barracks are evidently to be made clean 
and healthful and fitted with modern conveniences. In each of these 
barracks an electrical sergeant will be required to supervise the elec- 
trical devices and machinery in general, including probably the pump 
ing machinery, the steam engine, the 1ce making plant and all that 
concerns the power and mechanical system of the station. It is a post 
of importance and trust. The sergeant, of course, would be given sev- 
eral helpers, some of whom would be soldiers, civilians and natives. 
As to the requirements of a man who can fill a position of this kind, 
they are quite numerous. The Government expects that the applicant 
has had at least two years’ experience in an electrical shopof some sort, 
where he either manufactured electrical devices or operated them. The 
American manufacturers of electrical devices are sending to these 
islands the best and most modern patterns of machines, and the elec- 
trical sergeant undoubtedly would be the only man at some of the posts 
who would understand the machine. All would therefore depend upon 
him to get the machine running correctly. If he is a blunderer, the 
chances are that the entire equipment of the plant will constantly be at 
fault, while if he isa competent electrical engineer, the best of service 
may be expected. 

Some of the electrical machines arriving here get pretty well smashed 
up and new parts have to be made ; and the electrical sergeant must be 
capable of drawing new plans for the broken portion or to so repair the 
fractured parts as to make the piece suitable for service again. No help 
in this direction may be expected from the natives. They will do well 
enough to fire a boiler, cut wood, haul ashes, clean machinery, and do 
ordinary laboring work, but if you give one of them a broken piece of 
machinery to repair the chances are that he will wind the parts with 
thin split bamboo or tie them together with a piece of string. 

One electrical sergeant I met here was formerly a fireman on a steam 
road, but he managed to pass the examination for the post of electrical 
sergeant through the good education he had received in a technical 
school. He knew all about the parts of machinery, their names and 
application, and therefore managed to deceive the exanining board. 
But when he got here and had to go to work with the wrench and ad 
just armatures, reset commutators, repair the connections of brushes, 
etc., he found himself in a new field and was lost. He managed to pull 
through, however, by hiring a civilian electrician who happened to be 
here, to help him out. 

The examining board is very careful about the selection of men that 
are naturally mechanical. They require that the applicant proceed 
with tools to take apart some machine and putit together again in their 
presence. If they see that he breaks off the side or the head of a screw 
with a screw driver, or that he tries to turn the screw the wrong way, 
the fact counts against him. If he barks his knuckles in turning off a 
nut, then it is concluded that he is not familiar with handling the 
wrench. 

300k knowledge, that is, such as one gets by reading books on indus- 
trial, direct and alternating current electricity, construction use and 
care of dynamos, engines, belting, tools, ete., counts, however, for con 
siderable with theexamining board. Applicants who have been indus 
trious enough to take one, tw@ or three years’ course of instruction 
from some electrical correspondence schools find that they are received 
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conducted, and have made notes of improvement and advantages, are 
also pleasing to the members of the board. 

The Government desires men who are about 25 to 30 years of age for 
its electricians, it seems, for it does not appear to consider it worth 
while to take very young men who have not had the advantage of 
business or mechanical experience. Nor does it want very old men, 
for the reason that the work is by no means light in these tropical 
climates, and a man must be brisk and young to stand the hardships. 

Electrical sergeants in the service here must be ready to shoulder the 
rifle whenever necessary, for often it is known that there is cer 
tain electrical apparatus of Spanish design in the possesion of the 
enemy at certain points, and it is desired to capture the plant. Then 
the electrical sergeant is taken along to oversee the removal of the 
equipment by means of bull carts and drag sleds. The apparatus is 
usually found in service for signalling on the beaches; the light, 
being very strong, is seen great distances, often from one island to 
another. 








Our Manufacturing Supremacy. 


a 
By Mr. JEAN WETMORE, in Electricity. 


The foreign commerce of the United States owes its rapid develop- 
ment to a complex number of causes, but fundamentally to the higher 
average of intelligence among its producers, the result of free schools 
of a high order and a comprehensive postal system which brings the 
untrainmeled products of the press into the most humble homes. 

The United States Government has fostered the intelligence of the 
people, and their widened understanding and inventive genius have 
insured the creative power of the nation and given it prestige in inter- 
national commercial competition. 

Our workmen are above being dumb driven cattle ; they are heroes 
in the strife, endowed with quickened mental faculties, which give skill] 
and celerity of movement to their physical efforts. They direct the 
movements of machinery and through their intelligence they have 
practically graduated from manual drudgery. The latter has been 
growing constantly less through the ever increasing applications of 
still better mechanical aids. 

The whole tendency of our growth is toward an increased output, of 
a better quality at a constantly decreasing cost price, and at the same 
time a gradual increase in the wages paid for the necessary superior 
quality of skill and knowledge required by the operators. 

Improved machinery has made possible the well established fact that 
in many instances the lower the cost price of an article, the higher are 
the wages paid. Accurate, fast working machinery, with high-priced 
skilled attendance, has given us our commercial prestige. Our liberal 
patent laws have done much to encourage the inventive faculty among 
practical workmen, to yet further reduce the drudgery element and 
lower the cost of production. 

As a result our productive capacity has gradually increased our 
wealth and consequently our available working capital, and to day we 
are witnessing the rapid development of an element that has heretofore 
claimed little attention—the immense segregation of capital and skill 
in each particular industry that makes possible still further reduction 
in the cost of manufacture through more systematic business methods 
and a better utilization of the waste or by-products. Many of our 
manufacturing establishments have receipts from the sale of prepared 
waste material that formerly cost considerable to dispose of, but which 

now equals the gross income from their staple products itself. These 
economies are possible only through the use of the most improved 
methods and a high grade of scientific skill which only large capital 
doing business on a grand scale can command. Many of our largest 
exports at the present time are of this class. 

The first century of the Republic has been spent in getting ready todo 
business, by practising on a trade of adomestic character. The second 
century of our growth will consist in actually doing a foreign export 
business which will not be rivalled by any other nation. Much has 
thus been accomplished, but there is much yetto do. Weare hampered 
by a diversity of languages, for which adequate preparations have not 
been given our young business men. 

Our manufacturers have been protected and encouraged by wise 
laws to promote their rapid growth, but the same wisdom has not been 
shown in the direction of building up an international merchant 
marine. 

Our commercial rating bureaus are unexcelled, but we have not as 
yet the same facilities in the foreign markets. We are troubled by 


internal preparations have been adequate for a world wide commercial 
growth, while our preparations at the other end of the line have not 
received the attention they merit. We are even ridiculed for ou 
ignorance in packing goods for foreign shipment. 

We have the quality of goods the world desires and the prices to 
secure the trade but we have not at present the proper kind of foreign 
connection to give us the necessary advice and carry out our superior 
business methods. 

These difficulties are ouly temporary and incident to our present 
stage of growth. The fundamental foundations of our commerci:i| 
supremacy are substantially and wisely laid and the finished super- 
structure will be rapidly completed. 

We have barred competition in our own markets by fostering the 
intelligence and the inventive genius of our individual workmen and 
protectec our feeble industries until they are now able to make goods 
better and cheaper than their foreign rivals; our manufacturing trusts 
with their immense aggregation of capital and skill are now able to 
utilize every kind of waste product and through comprehensive sys- 
tems of organization to save the cost of much useless labor, and turn it 
into productive channels, with the final result that the country now 
finds itself unable to consume its own products, owing to the great 
fecundity of its resources. 

We now demand wider markets, and these are the reasons why the 
United States will eventually become during the second century of its 
existence the dominant and productive commercial power of the earth. 








Electric Fire Risks. 
oo 

Mr. Hubert S. Wynkoop, writing in Cassier’s Magazine, on this 
subject, says : 

In accordance with that law of compensation under which nature 
imposes upon us greater responsibilities in return for greater comforts, 
the employment of electricity for such domestic purposes as heating 
and lighting gives rise to more numerous chances of danger than ac 
company the use of gas or oil. This is not to be interpreted to mean 
that of the agents—whether oil, gas, or electricity—one is more danger 
ous intrinsically than another, but, rather, that popular unfamiliarity 
with the latest illuminant leads to a careless handling of electric ap- 
pliances. 

Everyone knows that the filling or the overturning of a lighted oi! 
lamp may start a fire, sometimes preceded by an explosion ; similarly, 
it is a matter of common information that the blowing out of a gas jet 
conduces to asphyxiation, and that searching for a gas leak with a 
lighted candle invites an explosion. Therefore, most people refrain 
from experimenting along these lines, though they may be guilty of 
outrageous practices in connection with electricity. Comparatively 
few of the great body of the public are familiar with even the simplest 
laws of electrical cause and effect; the knowledge of the many is 
limited to an ability to turn on or off an electric light by means of a 
key or switch, or to replace a burnt out lamp with a new one. Evi 
dences of the general ignorance on this subject are everywhere 
apparent—nails and screws driven into electric light moulding, wires 
in contact with foreign metallic objects, fuses uncovered so that 
molten metal may fly about among easily ignitible material, and con- 
ductors so overloaded as to be perceptibly hot. 

Some of these evils are due to faulty installation ; others, to careless 
or ignorant handling during service. In the former case, ignorant or 
unscrupulous persons impose upon the householder, so that his wiring 
becomes a memorial to the contractor’s dishonesty or incompetency : 
in the latter, the blame rests solely upon the householder himself. 

That the situation is not worse is due primarily to the fire under 
writers, who at an early date in electric lighting history realized tle 
importance of restricting indiscriminate methods of construction, !0 
order that the greatest possible immunity from fires might be secured. 
In the United States the present rules of the National Board of Fire 
Underwriters are the standard for electrical construction throughou! 
the country, and work carried out strictly in accordance with their re 
quirements is safe when subjected to reasonable care in subsequen! 
handling. These rules have been developed duriug the past 20 years, 
and are still in process of evolution. 

The electrical inspection performed by the underwriters, intelligent, 
honest, and painstaking though it be, is not in all respects satisfactory. 
It rests upon no provision of law, so that, if the construction prove 





official red tape in Russia and ignorance in Turkey and China, Our 


faulty, the insurance companies have no way of compelling the re 
moval of the menace other than by the purely moral methods of in: 





cre 
hay 
pol 
inc 
tig 
fal 
sm 
alt 
ing 
mc 
du 
mi 
of 
rat 


tri 
In 
sel 


sti 


or 
neé 
fr 


as 
Y 
ea 
co 
m 
m 
of 
pe 











Jan 28, 1901. 





American Gas Light Zournal. 131 








creasing the premium or suspending the policy until alterations shall 
have been made. The inspector concerning himself with fire risks on 
policy covered property only, has no power, however, and but little 
inclination, to trespass upon uninsured premises for purposes of inves- 
tigation. A fee is usually charged for inspection, and this burden, 
falling upon the insured, largely augments the premium in case of a 
small policy, and in any event encourages concealment of electric 
alterations or additions, because each notification which results in an 
inspection entails an additional expense upon the tenant. Further 
more, since the object of the underwriter’s inspection is to secure re- 
duced insurance risks, it follows logically that higher premiums per 
mit of taking greater chances, and, consequently, different standards 
of construction are applied to different householders, according to the 
rates paid by them. 

Several American cities have already instituted systematized elec- 
trical inspections and are obtaining satisfactory results from them. 
Indeed, Chicago has progressed so far that the underwriters them- 
selves, it is stated, have for the past 5 or 6 years accepted the city cer 
tificates, making few or no inspections themselves; but Chicago is 
particularly fortunate in the possession of ample and explicit or 
dinances governing electrical appliances and providing penalties for 
violation of the rules. Custom differs in various localities as to the 
charging of fees for inspections ; but whichever system be preferred, 
there can be hardly any doubt that a rigid electrical inspection should 
be undertaken, under due authority of law, in every community large 
enough to boast of a sanitary inspector or a fire marshal—if there be 
in the community any buildings lighted by electricity or served with 
electric power. 

The argument has been frequently advanced that, inasmuch as the 
underwriters have more at stake than the city authorities, the forme: 
should be more worthy of confidence than the latter, and that the 
most good for the least money may be attained by legalizing the work 
of the insurance companies. The custom prevailing in a number of 
localities which requires independent inspections by the city, by the 
fire underwriters, and, frequently, by the operating companies as well. 
involves not only a waste of official energy, but unnecessary annoy 
ance and delay to the occupant of the premises. It seems to the write: 
that the municipal inspection alone should be required before the ap- 
pliances are placed in service. A more leisurely investigation of new 
work, with a view to checking the accuracy of the city inspections 
and a periodic survey of old work—for which a large city finds but 
little opportunity—would then become the proper functions of the 
electrical bureaus of the underwriters. 

While the operation of electrical appliances in buildings is fraugh’ 
with many dangers if the installation be faulty or the maintenance in 
unintelligent hands, there is no reason why one should hesitate to 
avail himself of this modern agent of light, heat, and power. The 
standard rules governing this subject represent the experience gain: d 
through a systematic investigation of fires attributable to electric 
origin. Unfortunately, there are persons engaged in the wiring busi 
ness who, either through wilful neglect or through ignorance, depar: 
from the requirements laid down by experience, and it is physically 
impossible for any inspection department to watch work so carefully 
as to absolutely prevent the existence of defects. In the city of New 
York, for example, there are 1,200 or 1,500 electrical contractors, 
each of whom employs from 1 to 50 men; and, unless an inspector 
could be assigned permanently to each of these men, there would re 
main the possibility of some defects being overlooked. However, the 
moral effect of the inspection system tends to guarantee the excellence 
of material and workmanship, for the workman cannot predict what 
portion of the installation will receive ibe closest scrutiny, and he is, 
therefore, not likely to slur any portion of it. 

While the last statement holds true generally, there are some excep 
tions, arising from two reasons. One is the complexity of the rules 
which makes some portions of them not easily understood, and which 
can be removed only by rearrangement. The other reason is a desire 
on the part of the contractor to undertake the cheapest construction 
permissible and a tendency to omit those details whose absence is like- 
ly to escape detection. To eliminate this evil, provision should be 
made for the imposition of a penalty to cover intentional neglect of 
the official requirements or failure to remedy defects within a reason- 
able time after the service of an appropriate notice upon the negligent 
person. 

The passage of suitable laws providing for the licensing of electrical 
workers would prove an efficient deterrent to poor work. The plumb- 
ing trade is subject to such legal control, and the results attained are 
eminently satisfactory. A master plumber who knows that his license 








and his bond are at stake is greatly concerned as to the conscientious- 
ness and ability displayed by his subordinates ; and there appears to be 
no good reason for exempting electrical workmen from similar 
control. 

Aside from the shock attendant upon the passage of electricity through 
the human body—a contingency rather remote and one resulting always 
from abnormal conditions or careless handling—the overheating of ig- 
nitible material is the one electrical danger to be apprehended. With 
electricity such heating may result from various causes. The amount 
of heat generated by the transmission of electrical energy depends, in 
general terms, upon the resistance encountered in the conducting 
medium, the quantity of current flowing, and the rapidity of heat 
For this reason a poorly constructed joint in wire laid in 
wooden moulding may, by interposing a high resistance, develop a 
local heat sufficient to char the woodwork, which eventually bursts into 
flame ; or, a circuit designed for the supply of 16 candle power lamps, 
nay be called upon to carry the same number of lamps of 32-candle 
power, thus doubling the flow of current and causing an increased 
heating effect throughout the entire length of wire ; or, a wire designed 
for carrying a certain current when strung on insulators and exposed 
to the air, may be placed in wooden moulding, at the whim of the 
tenant, who cannot understand why a larger wire is required for the 
atter method because he does not stop to consider the decrease in the 
rate of heat radiation which results from the change. So, also, the 
presence of weak or defective insulation may cause a series of infini- 
tesimal leaks from wire to wire, which, added together, assume finite 
proportions, and may result in adding to a circuit a burden entirely 
ignored in calculations of wire sizes. 

To guard against this overheating the insertion of a ‘‘ fuse” in the 
line is usually resorted to. This is a strip of metal of such material and 
ross section as to insure its melting—and thus opening the circuit— 
upon the passage of a current sufficient to barely overheat the wire. 
Che fuse, however, is no protection against the heat developed at bad 
joints or at points where leakage from one wire to another (or to some 
other conducting medium) is localized. It prevents an excessive flow 
merely, not a flow along unauthorized paths or over improper obstruc- 
tions. 

And yet heavy copper or iron wire is not infrequent!y used to 
replace these fuses, thus defeating the object of the device ; and, indeed, 
cases are on record where the brass-capped fuse plugs were filled solid 
with lead, in order, as the engineer expressed it, ‘‘ to do away with the 
only weak part of the system !” 

When a fuse ‘‘ blows” it invariably scatters molten metal, which 
may communicate a dangerous degree of heat to the material upon 
which it falls; and yet very many people fail to understand why the 
inspector requires that the fusing appliance shall be inclosed in a non- 
combustible case. 

The only protection against poor joints lies in the prevention of 
them. 

The best protection against local leakage consists in the adop- 
tion of a good insulating covering for the wires and of such a method 
of construction as would permit of the operation of the circuits without 
leakage if the wires were entirely uncovered, in which case the insula- 
tion becomes an efficient factor of safety. The first general suggestion 
which appears in the rules of ihe National Board of Fire Underwriters 
of the United States reads as follows : 

‘*In all electric work, conductors, however well insulated, should 
always be treated as bare, to the end that under no conditions existing, 
or likely to exist, can a grounding or short circuit occur, and so that all 
leakage from conductor to conductor, or between conductor and ground, 
may be reduced to a minimum.” 

‘* Grounding ” is the development of a possible path from one wire 
to some foreign conducting medium, as, for example, a gas pipe or 
a metal ceiling ; a ‘‘ short circuit” is a path from one wire to another. 
Upon this fundamental suggestion by far the greater part of the rules 
of the above Board are based. 

An acquaintance of the writer, practiced in the designing of appliances 
electrical, is fond of characterizing each invention as it comes out as 
‘* fool-proof ;”’ and the dominant thought which guides his labors is to 
so construct his devices that the misuse of them entails more labor than 
does their proper operation. So it is with the electric wiring rules ; 
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they are intended to render the whole construction ‘‘ fool-proof.” 
Many a provision in them which seems altogether useless at first blush, 
has been inserted with a view to guarding against the repetition of acci- 
dents which have actually happened ; and, if we accept the general 
intent of the rules, we must perforce agree to observe their detailed re- 
quirements. 
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conducted, and have made notes of improvement and advantages, are 
also pleasing to the members of the board. 

The Government desires men who are about 25 to 30 years of age for 
its electricians, it seems, for it does not appear to consider it worth 
while to take very young men who have not had the advantage of 
business or mechanical experience. Nor does it want very old men, 
for the reason that the work is by no means light in these tropical 
climates, and a man must be brisk and young to stand the hardships. 

Electrical sergeants in the service here must be ready to shoulder the 
rifle whenever necessary, for often it is known that there is cer 
tain electrical apparatus of Spanish design in the possesion of the 
enemy at certain points, and it is desired to capture the plant. Then 
the electrical sergeant is taken along to oversee the removal of the 
equipment by means of bull carts and drag sleds. The apparatus is 
usually found in service for signalling on the beaches; the light, 
being very strong, is seen great distances, often from one island to 
another. 








Our Manufacturing Supremacy. 
eae 
By Mr. JEAN WETMORE, in Electricity. 


The foreign commerce of the United States owes its rapid develop- 
ment to a complex number of causes, but fundamentally to the higher 
average of intelligence among its producers, the result of free schools 
of a high order and a comprehensive postal system which brings the 
untraummeled products of the press into the most humble homes. 

The United States Government has fostered the intelligence of the 
people, and their widened understanding and inventive genius have 
insured the creative power of the nation and given it prestige in inter- 
national commercial competition. 

Our workmen are above being dumb driven cattle ; they are heroes 
in the strife, endowed with quickened mental faculties, which give skill 
and celerity of movement to their physical efforts. They direct the 
movements of machinery and through their intelligence they have 
practically graduated from manual drudgery. The latter has been 
growing constantly less through the ever increasing applications of 
still better mechanical aids. 

The whole tendency of our growth is toward an increased output, of 
a better quality at a constantly decreasing cost price, and at the same 
time a gradual increase in the wages paid for the necessary superior 
quality of skill and knowledge required by the operators. 

Improved machinery has made possible the well established fact that 
in many instances the lower the cost price of an article, the higher are 
the wages paid. Accurate, fast working machinery, with high-priced 
skilled attendance, has given us our commercial prestige. Our liberal 
patent laws have done much to encourage the inventive faculty among 
practical workmen, to yet further reduce the drudgery element and 
lower the cost of production. 

As a result our productive capacity has gradually increased our 
wealth and consequently our available working capital, and to day we 
are witnessing the rapid development of an element that has heretofore 
claimed little attention—the immense segregation of capital and ski!l 
in each particular industry that makes possible still further reduction 
in the cost of manufacture through more systematic business methods 
and a better utilization of the waste or by-products. Many of our 
manufacturing establishments have receipts from the sale of prepared 
waste material that formerly cost considerable to dispose of, but which 
now equals the gross income from their staple products itself. These 
economies are possible only through the use of the most improved 
methods and a high grade of scientific skill which only large capital 
doing business on a grand scale can command. Many of our largest 
exports at the present time are of this class. 

The firstcentury of the Republic has been spent in getting ready todo 
business, by practising on a trade of adomestic character. The second 
century of our growth will consist in actually doing a foreign export 
business which will not be rivalled by any other nation. Much has 
thus been accomplished, but there is much yet to do. Weare hampered 
by a diversity of languages, for which adequate preparations have not 
been given our young business men. 

Our manufacturers have been protected and encouraged by wise 
laws to promote their rapid growth, but the same wisdom has not been 
shown in the direction of building up an international merchant 
marine. 

Our commercial rating bureaus are unexcelled, but we have not as 
yet the same facilities in the foreign markets. We are troubled by 
official red tape in Russia and ignorance in Turkey and China. Our 


internal preparations have been adequate for a world wide commercial 
growth, while our preparations at the other end of the line have not 
received the attention they merit. We are even ridiculed for ou 
ignorance in packing goods for foreign shipment. 
We have the quality of goods the world desires and the prices to 
secure the trade but we have not at present the proper kind of foreign 
connection to give us the necessary advice and carry out our superior 
business methods. 
These difficulties are ouly temporary and incident to our prese: 
stage of growth. The fundamental foundations of our commerci:i! 
supremacy are substantially and wisely laid and the finished sup: 
structure will be rapidly completed. 
We have barred competition in our own markets by fostering the 
intelligence and the inventive genius of our individual workmen and 
protectec our feeble industries until they are now able to make goods 
better and cheaper than their foreign rivals; our manufacturing trusts 
with their immense aggregation of capital and skill are now able to 
utilize every kind of waste product and through comprehensive sys- 
tems of organization to save the cost of much useless labor, and turn it 
into productive channels, with the final result that the country now 
finds itself unable to consume its own products, owing to the great 
fecundity of its resources. 

We now demand wider markets, and these are the reasons why the 
United States will eventually become during the second century of its 
existence the dominant and productive commercial power of the earth. 








Electric Fire Risks. 

Mr. Hubert S. Wynkoop, writing in Cassier’s Magazine, on this 
subject, says : 

In accordance with that law of compensation under which nature 
imposes upon us greater responsibilities in return for greater comforts, 
the employment of electricity for such domestic purposes as heating 
and lighting gives rise to more numerous chances of danger than ac 
company the use of gas or oil. This is not to be interpreted to mean 
that of the agents—whether oil, gas, or electricity—one is more danger 
ous intrinsically than another, but, rather, that popular unfamiliarity 
with the latest illuminant leads to a careless handling of electric ap- 
pliances. 

Everyone knows that the filling or the overturning of a lighted oi! 
lamp may start a fire, sometimes preceded by an explosion ; similarly, 
it is a matter of common information that the blowing out of a gas jet 
conduces to asphyxiation, and that searching for a gas leak witha 
lighted candle invites an explosion. Therefore, most people refrain 
from experimenting along these lines, though they may be guilty of 
outrageous practices in connection with electricity. Comparatively 
few of the great body of the public are familiar with even the simplest 
laws of electrical cause and effect; the knowledge of the many is 
limited to an ability to turn on or off an electric light by means of a 
key or switch, or to replace a burnt out lamp with a new one. Evi 
dences of the general ignorance on this subject are everywhere 
apparent—nails and screws driven into electric light moulding, wires 
in contact with foreign metallic objects, fuses uncovered so that 
molten metal may fly about among easily ignitible material, and con- 
ductors so overloaded as to be perceptibly hot. 

Some of these evils are due to faulty installation ; others, to careless 
or ignorant handling during service. In the former case, ignorant or 
unscrupulous persons impose upon the householder, so that his wiring 
becomes a memorial to the contractor’s dishonesty or incompetency ; 
in the latter, the blame rests solely upon the householder himself. 

That the situation is not worse is due primarily to the fire under 
writers, who at an early date in electric lighting history realized tie 
importance of restricting indiscriminate methods of construction, !0 
order that the greatest possible immunity from fires might be secured. 
In the United States the present rules of the National Board of Fire 
Underwriters are the standard for electrical construction throughout 
the country, and work carried out strictly in accordance with their re 
quirements is safe when subjected to reasonable care in subsequent! 
handling. These rules have been developed duriug the past 20 yea's, 
and are still in process of evolution. 

The electrical inspection performed by the underwriters, intelligent. 
honest, and painstaking though it be, is not in all respects satisfactory. 
It rests upon no provision of law, so that, if the construction prove 
faulty, the insurance companies have no way of compelling the re 





moval of ihe menace other than by the purely moral methods of ‘1° 
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creasing the premium or suspending the policy until alterations shall 
have been made. The inspector concerning himself with fire risks on 
policy covered property only, has no power, however, and but little 
inclination, to trespass upon uninsured premises for purposes of inves- 
tigation. A fee is usually charged for inspection, and this burden, 
falling upon the insured, largely augments the premium in case of a 
small policy, and in any event encourages concealment of electric 
alterations or additions, because each notification which results in an 
inspection entails an additional expense upon the tenant. Further 
more, since the object of the underwriter’s inspection is to secure re- 
duced insurance risks, it follows logically that higher premiums per 
mit of taking greater chances, and, consequently, different standards 
of construction are applied to different householders, according to the 
rates paid by them. 

Several American cities have already instituted systematized elec- 
trical inspections and are obtaining satisfactory results from them. 
indeed, Chicago has progressed so far that the underwriters them- 
selves, it is stated, have for the past 5 or 6 years accepted the city cer 
tificates, making few or no inspections themselves; but Chicago is 
particularly fortunate in the possession of ample and explicit or 
dinances governing electrical appliances and providing penalties for 
violation of the rules. Custom differs in various localities as to the 
charging of fees for inspections ; but whichever system be preferred, 
there can be hardly any doubt that a rigid electrical inspection should 
be undertaken, under due authority of law, in every community large 
enough to boast of a sanitary inspector or a fire marshal—if there be 
in the community any buildings lighted by electricity or served with 
electric power. 

The argument has been frequently advanced that, inasmuch as the 
underwriters have more at stake than the city authorities, the forme: 
should be more worthy of confidence than the latter, and that the 
most good for the least money may be attained by legalizing the work 
of the insurance companies. The custom prevailing in a number of 
localities which requires independent inspections by the city, by the 
fire underwriters, and, frequently, by the operating companies as well. 
involves not only a waste of official energy, but unnecessary annoy 
ance and delay to the occupant of the premises. It seems to the writer 
that the municipal inspection alone should be required before the ap- 
pliances are placed in service. A more leisurely investigation of new 
work, with a view to checking the accuracy of the city inspections 
and a periodic survey of old work—for which a large city finds but 
little opportunity—would then become the proper functions of the 
electrical bureaus of the underwriters. 

While the operation of electrical appliances in buildings is fraugh’ 
with many dangers if the installation be faulty or the maintenance in 
unintelligent hands, there is no reason why one should hesitate to 
avail himself of this modern agent of light, heat, and power. The 
standard rules governing this subject represent the experience gain: d 
through a systematic investigation of fires attributable to electric 
origin. Unfortunately, there are persons engaged in the wiring busi 
ness who, either through wilful neglect or through ignorance, depari 
from the requirements laid down by experience, and it is physically 
impossible for any inspection department to watch work so carefully 
as to absolutely prevent the existence of defects. In the city of New 
York, for example, there are 1,200 or 1,500 electrical contractors, 
each of whom employs from 1 to 50 men; and, unless an inspector 
could be assigned permanently to each of these men, there would re 
main the possibility of some defects being overlooked. However, the 
moral effect of the inspection system tends to guarantee the excellence 
of material and workmanship, for the workman cannot predict what 
portion of the installation will receive ihe closest scrutiny, and he is, 
therefore, not likely to slur any portion of it. 

While the last statement holds true generally, there are some excep 
tions, arising from two reasons. One is the complexity of the rules 
which makes some portions of them not easily understood, and which 
can be removed only by rearrangement. The other reason is a desire 
on the part of the contractor to undertake the cheapest construction 
permissible and a tendency to omit those details whose absence is like- 
ly to escape detection. To eliminate this evil, provision should be 
made for the imposition of a penalty to cover intentional neglect of 
the official requirements or failure to remedy defects within a reason- 
able time after the service of an appropriate notice upon the negligent 
person. 

The passage of suitable laws providing for the licensing of electrical 
workers would prove an efficient deterrent to poor work. The plumb- 
ing trade is subject to such legal control, and the results attained are 
eminently satisfactory. A master plumber who knows that his license 





and his bond are at stake is greatly concerned as to the conscientious- 
ness and ability displayed by his subordinates ; and there appears to be 
no good reason for exempting electrical workmen from similar 
control. 

Aside from the shock attendant upon the passage of electricity through 
the human body—a contingency rather remote and one resulting always 
from abnormal conditions or careless handling—the overheating of ig- 
nitible material is the one electrical danger to be apprehended. With 
electricity such heating may result from various causes. The amount 
of heat generated by the transmission of electrical energy depends, in 
general terms, upon the resistance encountered in the conducting 
medium, the quantity of current flowing, and the rapidity of heat 
radiation. For this reason a poorly constructed joint in wire laid in 
wooden moulding may, by interposing a high resistance, develop a 
local heat sufficient to char the woodwork, which eventually bursts into 
flame ; or, a circuit designed for the supply of 16 candle power lamps, 
nay be called upon to carry the same number of lamps of 32-candle 
power, thus doubling the flow of current and causing an increased 
heating effect throughout the entire length of wire ; or, a wire designed 
for carrying a certain current when strung on insulators and exposed 
to the air, may be placed in wooden moulding, at the whim of the 
tenant, who cannot understand why a larger wire is required for the 
atter method because he does not stop to consider the decrease in the 
rate of heat radiation which results from the change. So, also, the 
presence of weak or defective insulation may cause a series of infini- 
tesimal leaks from wire to wire, which, added together, assume finite 
proportions, and may result in adding to a circuit a burden entirely 
ignored in calculations of wire sizes. 

To guard against this overheating the insertion of a ‘‘ fuse” in the 
line is usually resorted to. This is a strip of metal of such material and 
ross section as to insure its melting—and thus opening the circuit— 
upon the passage of a current sufficient to barely overheat the wire. 
Che fuse, however, is no protection against the heat developed at bad 
joints or at points where leakage from one wire to another (or to some 
other conducting medium) is localized. It prevents an excessive flow 
merely, not a flow along unauthorized paths or over improper obstruc- 
tions. 

And yet heavy copper or iron wire is not infrequent!y used to 
replace these fuses, thus defeating the object of the device ; and, indeed, 
cases are on record where the brass-capped fuse plugs were filled solid 
with lead, in order, as the engineer expressed it, ‘‘to do away with the 
only weak part of the system !” 

When a fuse “ blows” it invariably scatters molten metal, which 
may communicate a dangerous degree of heat to the material upon 
which it falls; and yet very many people fail to understand why the 
inspector requires that the fusing appliance shall be inclosed in a non- 
combustible case. 

The only protection against poor joints lies in the prevention of 
them. 

The best protection against local leakage consists in the adop- 
tion of a good insulating covering for the wires and of such a method 
of construction as would permit of the operation of the circuits without 
leakage if the wires were entirely uncovered, in which case the insula- 
tion becomes an efficient factor of safety. The first general suggestion 
which appears in the rules of ihe National Board of Fire Underwriters 
of the United States reads as follows : 

‘*In all electric work, conductors, however well insulated, should 
always be treated as bare, to the end that under no conditions existing, 
or likely to exist, can a grounding or short circuit occur, and so that all 
leakage from conductor to conductor, or between conductor and ground, 
may be reduced to a minimum.” 

‘* Grounding ” is the development of a possible path from one wire 
to some foreign conducting medium, as, for example, a gas pipe or 
a metal ceiling ; a ‘‘ short circuit” is a path from one wire to another. 
Upon this fundamental suggestion by far the greater part of the rules 
of the above Board are based. 

An acquaintance of the writer, practiced in the designing of appliances 
electrical, is fond of characterizing each invention as it comes out as 
‘* fool-proof ;”’ and the dominant thought which guides his labors is to 
so construct his devices that the misuse of them entails more labor than 
does their proper operation. So it is with the electric wiring rules ; 
they are intended to render the whole construction ‘‘ fool-proof.”’ 
Many a provision in them which seems altogether useless at first blush, 
has been inserted with a view to guarding against the repetition of acci- 
dents which have actually happened ; and, if we accept the general 
intent of the rules, we must perforce agree to observe their detailed re- 
quirements. 
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A New Pneumatic Yoke Rivetor. 


ete 


Iron Age reports that the Pneumatic Tool Company, of Philadel- 


phia, has designed a pneumatic yoke riveter adapted to a wide range | 


of work on tanks, bridges, ship frames, structural work, etc. It will 
drive rivets of any size up to 1} inch and may be used with a depth of 
yoke varying from 10 inches to 10 feet or more. This riveter presents 
a number of improvements in design. It is positive in its action, no 
dependence being placed on springs or other similar devices. The en- 
tire action of the machine is under the control of the operator, by 
means of 1 throttle lever. The first movement of the lever causes the 
hammer cylinder to move out against the rivet, the next movement 
starts the hammer t> work on the rivet. When the rivet head is com- 
pleted a reverse movement of the lever causes the hammer to stop 
working and the cylinder to withdraw into the casing by air pressure. 
The advantage of this arrangement is that the cylinder may be moved 
out until the button set comes in contact with the hot rivet and is held 
there while any necessary adjustments are made before starting the 
hammer to work. This will, in many cases, prevent spoiling the rivet. 
The withdrawal of the cylinder into its casing by means of air pressure 
enables the operator to use the machine in any position with the cer- 
tainty that the cylinder will positively remain inside the casing until 
he is ready to drive the next rivet. These points will be appreciated 
by those who liave used other types of yoke riveters. The smallest 
yokes are usually made of flat bar iron bent around to suit; medium 
size yokes up to 48 inches deep are made of extra heavy wrought iron 
pipe, while those of greater depth are made of steel plates braced and 
stiffened with angle iron. The machine is light in weight and simple 
in construction, having but three moving parts. With each machine 
are furnished 2 riveter dies and L holder on die with the necessary 
collars for adjusting the gap for different lengths of rivets. The ma 
chine requires 25 cubic feet of free air per minute for its operation and 
ample facilities are provided for thoroughly oiling all parts. On field 
work, erecting large water, gas and oil tanks, 80 to 100 rivets per hour 
have been driven. 
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SALISBURY, ENGLAND, Jan. 10, 1900. 
The New Ceutury—A Weak Spot in English Gas Enterprise—The 
Floods. 


Your readers are probably tired of being told that they have just 
witnessed an event that will not occur again in their lifetime. “An 
irascible old gentleman, being accosted by a jovial neighbor with the 
salutation of, ‘‘Itis a beautiful morning,” fiercely replied ‘‘ And who 
said it wasu’t/*’ and during the last few weeks we have heard so much 
about the dawn of the new century, that one might almost be pardoned 
for asking if anyone had asserted that new centuries came every few 
years, or that the average man expected to see a number of them. 
Perhaps he need not entirely deplore if he does not, fur the new cen 
tury bas been preached in and out of season—usually out—and one can 
scarcely take up a newspaper or a periodical without finding this event 
referred to in more or less unnecessarily lengthy language, and with 
accompaniments of a more or less hackneyed character. Some of your 
humorists used to remark, with reference to persons who posed as 
important workers in the interests of humanity, that they would be 
better employed in tilling the soil, and the same will apply to the 
century sensationalists who rake up statistics as to how many pills 
were consumed in the first and last year of the century respectively 
or the prices of corkscrews in the same period. The progress, religious, 
social, mental and physical, of the human race during the last ten 
decades is a good theme, and one that has been handled in many cases 
with marked ability. But very few writers, in dealing with technical 
progress, have put our own industry in a proper position ; and after 
all that has been written there is room for a review of gas manufacture 
and supply, which is not in the least of the modern innovations that 
have come into use in the interval of time between 1801 and 1900. 
Our technical press has not ben deficient. It has done full justice to the 
subject from an inside point of view. Indeed, it has done more than one 
might expect, but I need not attempt to deal with that topic here, as no 
doubt the same will receive attention in other columns of your paper. 
But I am referring now to an outside view, not a resumé of the tech 
nical advancements that are dear to the gas engineer, nor to the proba- 
bilities of future dividends that arouse the interest of a capitalist, but 
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to the social aspect of the gas industry as connected with the life of the 
nation; such as the number of men engaged in it and the salaries 
earned, the subsidiary industries it has been the means of bringing into 
existence, and soon. But even more important than this is the change 
in industrial conditions that have followed in the wake of the gas 
burner. Not until the gas was laid on did it become possible to work 
two shifts a day on expensive machinery, practically doubling the out- 
put from a given investment of capital, and enabling large orders to be 
filled in ashort time. The lighting of our streets and thoroughfares 
in such a manner that the policeman can recogniz his customer by 
night as well as by day, has not only stoppel the horseplay of m:s 
chievous youths, but has practically put an end to burglary and high- 
way robbery, and caused the blunderbuss and spring rattle, once con- 
sidered indispensable in every household, to become relics of the past. 
The steady and regular supply of gas has an intimate association with 
the multitudinous details and processes which enable the daily news- 
paper, containing news up to the small and early hours of the previous 
night, to be laid on the breakfast table at 8 A. M. The enormous 
amount of night traffic that is now common to our principal lines of 
railway, only came within the regions of practicability when the 
stations and luggage yards could be lighted by gas. It is an admitted 
fact that the use of gas ranges has helped largely in reducing the fog 
nuisance in the metropolis and other large towns. Many of our tech- 
nical industries are entirely dependent upon the steady, constant and 
easily adjustable degree of heat that can only be obtained by the 
agency of coal gas. Gas is not only a home industry, involving no 
international questions so far as its main features are concerned, but it 
is a local industry employing local labor, and especially oftering work 
at the winter season of the year, when ordinary outdoor employment 
is greatly reduced. One is naturally inclined to think that his own 
geese are swans, and perhaps, therefore, I am overdoing the import- 
ance of the gas industry, but yet cannot avoid the impression that 
some of the headings above given are of more importance from a pub 
lic point of view, and might have been treated with more accepta- 
tion than much of the matter that goes to make up the average ‘‘cen 
tennary review.” Returning to our special technical reviews, there is 
a general consensus of opinion that the weak place in the English gas 
industry is the commercial department. Progress has been made in 
methods of processes of carbonizing, pucifying and distributing, but 
although something has been done towards educating the consumer, 
the public have been left, toa great extent, to find out the advantages 
of gas for themselves. At any rate, inadequate presentment has been 
brought forward by the suppliers In many lines of business, the sell- 
ing department is the most important. There is not merely the desire 
to mark time, or to keep the ball rolling, but to develop the capabili 
ties of the commodity to the utmost. Canvassers and travellers are 
sent out to every town, county or country where business is likely to 
be obtained. A sum amounting to a respectable percentage in the 
total profits is spent in direct and indirect advertising. Notwithstand- 
ing the absence of these advautages the sales of gas have more than 
doubled within the last twenty years. And if this is the case where 90 
per cent. of the gas companies have never solicited an order or issued 
a circular, what would be the increase, if a staff of canvassers had 
beaten out the district, calling on every householder, ascertained 
objections and the reasons why gas was not used, and been followed 
up by a wise and liberal administration carefully laid out to meet all 
requirements that possibly can be met by enterprise and ability. The 
reason of the neglect of this important department is very obvious. 
English gas directorss as a rule, think it their duty to look sharply 
after the staff, and to keep the item of salaries down to the lowest 
possible limit. 

A job that is going to be done some day is usually never done at all, 
and a staff of inspectors and clerks barely adequate to tackle the 
everyday operations have neither time nor opportu ‘ity to give any- 
thing like adequate attention to the selling department. They do not, 
of course, neglect any opening for influencing business that chance 
may put in their way, but that is a very different thing from a 
systematic plan of campaign. The bill cannot be properly filled by 
spasmodic efforts put forth between whiles and at quiet times. No one 
thinks of leaving any important department to be a stoppage for spare 
moments. What would be thought of a suggestion to leave the col- 
lection of the accounts for a clerk or inspector to do in the intervals 
of his own proper employment? Yet this is the position allotted by 
tacit consent to the commercial side of the gas industry. Let us hope 
that the remarks on this subject will not pass unheeded, and that the 
directors of gas undertakings will not rest satisfied with the bare husk 
of a normal 5 per cent. increase, or anything short of adequate effort 
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for the proper expansion of their business. This cannot be secured 
without some addition to the present staff, and assuming such addition 
to be made there must be some patience as regards results. The seed 
sown by a more active and aggressive policy must be allowed a 
sufficient time for taking root and fructifying, and it is no use to look 
for immediate returns. 

Many persons residing in the Midland and Southwest of England 
will have reason to remember the closing days of what we are already 
beginning to call the old century, which were attended with high | 
winds and heavy rain. In some towns the gas works were flooded, 
and the retort house furnaces extinguished, and in one or two places 
the supply of gas was entirely stopped for some hours. Fortunately 
the Christmas recess and the mild weather previous to the event, 
enabled the majority to face the trouble with full holders. 
cellars of regenerator furnaces were the worst sufferers, as they were | 
soon filled up to charging fluor level and rendered useless until fire | 
engines had been requisitioned for the purpose of clearing them. This | 
point should not escape attention when erecting furnaces in localities 
liable to flood. If the furnace is at ground level it is at once avail 
able after the natural subsidence of the deluge, but the clearing of a 
cellar or vault is a matter that may occupy not only hours, but days. 
At the Aylestone Road Gas Works, Leicester, a retort house of three 
million per day productive power was disabled for some days from this 
cause. With an adjoining house of four million capacity, Mr. Colson 
and his staff were more fortunate, and by dint of strenuous efforts and 
excellent arrangements managed to keep their flag flying. At Coven- 
try the regenerator iurnace pits and also several of the gas mains were 
flooded. At Warwick the works were flooded, and the supply of gas 
s‘opped by the outlet pipes from the holders becoming waterlogged. 
Frome and Alcester were without gas for several hours. But on the 
whole it is remarkable that the supply of electricity suffered much 
more than that of gas, and it is not easy to explain why this should 
be. Of course the flooding of the boiler flues or the engine room is as 
effective in stopping the supply of electricity as the sealing of a gas 
holder outlet in regard tothe supply of gas, and electricity does not 
enjoy the advantage of a 24 or 30 hours’ storage. But while there are 
special reasons for keeping the gas works in a low level locality, there 
is nothing of a similar nature in regard to electricity. 


Vaults or 


On account of 
economy in construction the electricity generating house is usually 
arranged with a basement floer, in which switchboards and other im 
portant machinery may be located, and when both gas and electricity 
supply are under the control of the local authorities the whole of the 
works may be kept to one site. In other instances the works are 
located on the banks of a river or canal in order to get the benefit of 
water carriage of coal. But this does not explain why electrical en 
gineers should show a preference for low levels. They have no un 
sightly objects such as lower scrubbers and gasholders. The chimney 
stack is the only part that is difficult to dispose of with full consider 
ation for wsthetic tastes. 
stack has yet to be born. 

Unfortunately for those whose producing capacity was reduced and 
holders run down by the effects of the flood, severe frost and snow fol 
lowed within a few days, thus causing a large increase in the demand 
for gas, and throwing an additional strain upon them at a time when 
they are not in full fighting trim. Such are the vagaries of the Eng 
lish climate. Within the last fortnight we have experienced a vivlent 
southwesterly wind accompanied by the heavy rain that is responsible 
for the troubles just mentioned, the usual northeaster two days after 
wards, a day or two of heavy fogs, then clear frost, heavy snow 
storms, and a thaw that cleared off every vestige of snow within 24 
hours. Do you wonder that Englishmen are always talking about the 
weather ? 


The man who can design a fine art chimney 





ITEMS OF INTEREST FROM VARIOUS LOCALITIES 
—_—— 

AT the annual meeting of the Rockville (Conn.) Gas and Electric 
Company the Directors elected were: Messrs. A. M. Young, F. W. 
Marsh and G. E. Terry. Mr. M. Timmons Walker continues as the 
Company’s General Manager. 


In our mention last week that the works of the Long Beach (Cal.) 


Gas Company had been put into succes-ful operation we omitted to | 


report that the Low process installed there was constructed by the 
Western Gas Construction Company, of Fort Wayne, Ind, 


A CORRESPONDENT in Philadelphia informs us that through a 
woman’s wit the gas works at Hollidays»urg, Pa., are, and will here- 


after, or ‘‘ until further notice,” be operated by a woman. The 
operator of the plant is Miss J. Gussie Ditting. Ti 


ie account fory 

by our correspondent, respecting the accession of Miss Ditting to the 
ownership of the works aforesaid, looks a little bit out of 
the output of the plant per annum is put at 60 000,600 cubic feet. 


haps the press writer meant 6,000,000. 


ine in that 
Per 
Miss Ditting has been in con 


trol of the plant for something over two years. 


A CORRESPONDENT forwards the following, from Des Moines, Lowa, 
1l6th: ‘* Yesterday. Mr. William B 
tary of the Capital City Gas Light Company, of Des Moines, lowa 


Ketfer, Secre 


under date of Jan 


paid into the city treasury $1,667.60, which sum represented 2 per cent 
of $88,380.17, the gross receipts of the Company from gas sales during 
For the prece di 


the 6 months ending December 31, 1900. ng 6 months 


the sum paid on like account was $1,626.51. Consequently the City’s 
3,244 LL. 


the city’s receipts from the sales of gas by the Capital City Company 


$ In the last 4 


receipt on this account for the year was } years 
have virtually reached the sum of $12,000, while at the same time the 
residents of Des Moines have enjoyed the use of gas at a cost of $1.20 
per 1,000 cubic feet, as compared with a charge of $1.70 per 1,000 cubie 
feet in 1897. 


of years, the decrease in price to follow an increased annual con- 


This result shows that a graded schedule over a period 


sumption, is pretty close to the fair policy that should be maintained 
I 


have remarked that meanwhile the Company has kept its plant, par- 


respecting corporate authority, consumer and Company. should 


ticularly in the instance of its distributing division, right up to 
date.” 
NEGOTIATIONS are underway looking to the consolidation of the gas 


and electric lighting interests of Newton, N. J. It seems needless to 
say it, but it may be worth repeating that the whale is the Gas Com 


pany. 


THE Municipal Gas Company, of Albany, N. Y., has declared a 
quarterly dividend of 24 per cent., payable February Ist. 


cheaper gas for Albany ? 


How about 


AT the annual meeting of the shareholders in the consolidated gas 
interests of Springfield, Ohio, the oflicers chosen were: Directors, W 
K. Brice, F. E. Randall, H. L. Brice, A. S. Bushnell and E. W. Han 
ley ; President, A. S. Bushnell ; Vice President, W. K. Bri 
tary and Treasurer, EK. W. Hanley. 


Seere 


THe Lawrence (Mass.) Gas Company will go on with the supply of 
gas to the residents of the adj>ininz town of Andover forthwith. 
Agent Huniphreys deserves much credit for his course in this matter, 


the negotiations for the rights having been conducted in a way that 
provoked no particular friction. 
THE proprietors of the Waynesboro (Pa) Gas Company will make 


important plant extensions the coming spring. The scheme includes a 


new storage holder, a vessel that the Company sorely needs. 


AT the annual meeting of the Equitable Gas and Electric Company, 


of Utiea, N. Y., the officers chosen were: Directors, William T. 
Baker, Chas. S. Symonds, E. A. Pinkney, A. N. Brady, N. F. B 

W. H. Bailey, Thos. C. Murray, Henry J. Hemens, H. J. Grant and 
H. W. Olcott. President, A. M. Brady ; Vice President, H. J. Grant ; 
Secretary, H. W. Olcott; Treasurer and General Manager, E. A 


Pinkney. It is likely that the Company will soon construct an ele 


tric lighting plant that will be equal to any demands made upon it 
the residents of Utica and the nearby villages. 
IT is said that the proprietors of the Tonawanda (N. Y.) Gas Ligh 


‘ompany propose to raise the price of illuminating g 
1,000 cubic feet, the increase to date from the Ist prox. 


MaYor HINCHCLIFFE, of Paterson, N. J., has vetoed the ordinance 


under which the sponsors of the North Jersey Gas Company proposed 
to engage in the supply of gas in Paterson and adjoining places. 


f 


made to the General Assembly of Connect 


AN application has been 
cut for the right to supply 


ton, North Stonington, GPoton and Ledyard, by tl 


gas and electricity in the towns of Stoning- 
1e projectors of the 


Peoples Light and Power Company, «f 5S onington. 


Mass 1 


munication to the Goyv- 


Tue Board of Gas and Electric Light Commissioners of 


chusetts recently forwarded the following co 
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ernor, who in turn transmitted it to the Legislature—it has to do with 
the proposed consolidation of the electric lighting interests of Bos- 
ton: 


‘‘Dear Sir: We beg to call your attention to a proposition now 
pending before the shareholders of the Boston Electric Light Company 
and the Edison Electric Illuminating Company, of Boston, corpora- 
tions organized under the laws of this Commonwealth, and engaged in 
the supply of electric light, power and heat in the city of Boston for 
the leasing of both corporations for a long term of years to a third 
organization. By the terms of the proposed lease the new organization 
is to guarantee annual dividends of 10 per cent. upon the stock of the 
first named Company and 11} per cent. upon the stock of the second 
during the life of the lease and is to issue at par new capital stock to 
the amount of not less than $3,600,000 or about 50 per cent. of the out- 
standing stock of the two existing companies. We respectfully suggest 
that such an arrangement appears to be in violation of the policy of 
the Commonwealth as declared in the well known anti-stock watering 
laws, and has a tendency to seriously embarass, and perhaps whoily 
defeat the application to these corporations of that wholesome restraint, 
in the public interest, which is clearly intended by present statutes. 
No authority exists in this Board, so far as we are advised, to prevent 
or in any way control a combination of this character without 
additional legislation. The Board, therefore, requests that you call 
the attention of the legislature to the condition of affairs herein 
described, for such action as that body may deem it advisable to 
take. This representation is made at this time to avoid the delay inci- 
dent to the Board’s annual report, which the law requires to be made 
in print.” 





A CLIQUE entitled ‘t Forrest Adair & Associates,” applied some days 
ago, to the City Council of Atlanta, Ga., for the right to operate a 
gas works in Atlanta, Ga. The legal spirit in the Adair order of for- 
restry seems to have been Mr. Burton Smith, who signs himself as 
attorney for the petitioners, to the following petition: ‘‘ Hon. Mayor 
and General Council, City of Atlanta: The petition of Forrest Adair 
respectfully shows that he desires permission for himself and his associ 
ates to lay gas mains and pipes in the city of Atlanta, including the 
privilege of making all necessary connections with consumers, and 
with a plant to be erected for the manufacture of gas. Your petitioner 
asks that this petition be granted, subject to existing laws and ordi- 
nances in force in the city of Atlanta and subject to the same rules 
and regulations as apply to the Company now doing business in 
Atlanta.”” Forrest Adair and his associates seem to be actuated by the 
motives that impelled the daring foresters of olden times. Meanwhile 
it looks that there will not be much doing on their particular side in 
Atlanta, for the city has a Mayor who respects the rights of those that 
have, in their corporate functions, kept faith with the authority which 
guaranteed them ownership until such time as the owners failed to 
respect their obligations. 


. Messrs. JOHN C. Dunton, of Grand Rapids, Mich., and W. R. Eng- 
lish, of Cleveland, Ohio, have applied to the authorities of Holland, 
Mich., for the right to establish and operate a gas works there. 





THE proprietors of the Louisville (Ky.) Gas Company have declared 
a semi-annual dividend of 2} per cent. 





AT the annual meeting of the proprietors of the Houston (Texas) 
Gas Light Company the officers chosen were: Directors, T. W. 
House, T. H. Scanlan, H. S. Fox, James A. Baker and John H. B. 
House; President, T. W. House; Vice-President, T. H. Scanlon ; 
Secretary, Treas. and Gen. Manager, John Shearn; Superintendent, J. 
H. Fitzgerald. 





PEOPLE prominent in the management of the United Gas Improve 
ment Company, positively deny that the Company has any intention 
of taking over, for operating account, the properties of the local (or 
Philadelphia) electric lighting concerns. 


It may be atrifle late in the festive season to announce it, but a 
leading feature of the Christmas edition of the Buffalo (N.Y.) Courier 
was a handsomely colored page, devoted to an exposing and expound- 
ing of the value and cheapness of gas as an illuminating, cooking and 
heating agent. The Buffalo Gas Company was the advertiser, of 
course ; and Secretary and Treasurer Riselay, made no mistake in 


getting up the ‘‘ad.” It was artistic, and it must have been effec- 
tive. 





AT the annual meeting of the Jacksonville (Ills.) Gas Light and 
Coke Company, the officers chosen were: Directors, J. Weir Eliott, 
Wm. Routt, Frank Elliott, Robt. Hockenhull, J. A. Bellati, W. E. 
Veitch and F. M. Doan; President, Frank Elliott ; Vice-President, R. 
Hockenhull; Secretary, F. M. Doan; Treasurer, J. A. Bellati ; 
Auditor, W. E. Veitch ; Superintendent, F. M. Doan ; Asst. Supt., 
J. Parker Doan. 





A CORRESPONDENT in Boston, Mass., forwards the following details 
respecting the rate card issued by the proprietors of the Spencer 
(Mass.) Gas Company, detailing the sales’ practice established by the 
Company since the Ist inst.: For lighting use, $2 per 1,000 cubic feet 
gross, with 25 cents off per 1,000, if paid before the 20th of the month ; 
for cooking and heating, $1.50 per 1,000 cubic feet gross, with 10 cents 
off per 1,000 ; for lighting and cooking through one meter, October to 
April at lighting rate; April to October at cooking rate. The Com- 
pany will insist that no bill shall be less 25 cents per month. The 
Company sells gas appliances of all sorts at net cost to itself. 





BROTHER DEAN, Secretary of the Owosso (Mich.) Gas Light Company, 
is having some trouble with the authorities over the adjustment of gas 
rates in that sleepy Michigan borough—that is, the borough was sleepy 
enough until the Company enabled some of the residents, through the 
means of a good supply of light, to see each other’s faces after 5 P.M. 
during the winter’s spell. In 1887 the Company was chartered, and 
its works were built, we believe, in the same year. In any event, not 
much time elapsed between the chartering and the constructing. The 
ordinance permitted the Company (and does still permit it) to charge 
$2 per 1,000 cubic feet for a period of 30 years. But Mr. Dean and his 
associates saw fit tocut the legal rate of their own volition from time 
to time, until they got toa net selling price of $1.30 per 1,000, which 
price now prevails. The authorities want gas at $1 per 1,000. Under 
the circumstances the Owosso Company would seem justified in putting 
the price to $1 50. The output at Owosso is quite a bit under ten mil- 
lions cubic feet per annum. 


Mr. EpGer.y, of Somersworth, N. H., is sponsor for an appeal to 
the New Hampshire Legislature for an act to permit the absorption of 
the properties of the Dover Gas Light Company and of the Berwick 
Power Company by the United Gas and Electric Company, of Dover. 





AT the annual meeting of the Newport (R. I.) Gas Light Company 
the officers chosen were: Directors, A. K. Quinn, Frederick Tompkins, 
Melville Bull, Henry Bull, Jr, and Thomas A. Lawton ; President, 
Melville Bull ; Treasurer and General Manager, Andrew K. Quinn ; 
Secretary, Thomas A. Lawton. 





Mr. A. L. Fennessy’s Counsel, who, in this particular instance, 
seems to have been Mr. Ernest Wallace, has withdrawn his application 
to the Town Board of Rockville Center, L. I., for the right to supply 
gas in that place. The Brooklyn Times, of the 17th inst., referring to 
this request of Mr. Fennessy, said, among other things: ‘‘ Mr. Fen- 
nessy’s application stated that he could furnish gas at a maximum rate 
of $1.50 per 1,000 cubic feet, but if tne Board wished it his Counsel said 
he would raise the maximum rate to $2 per 1,000 cubic feet.” There’s 
liberality, if nothing else. Rockville Center, we believe, ‘‘ Owns and 
operates a municipal electric lighting plant.” 





At the annual meeting of the Lexington (Ky.) Gas Company the 
officers chosen were: Directors, J. R. Morton, T. D. Mitchell, A. B. 
Lancaster, Louis des Cognets, E. L. Hutchinson and A. 8. Winston ; 
President, A. 8. Winston ; Secretary and Treasurer, Henry Hutchin- 
son. A semi annual dividend of 2} per cent. was declared. 





THE attempt to force the Laclede Gas Light Company, of St. Louis, 
Mo., to supply a gas of 25-candle power has failed. The Committee of 
Public Improvements, who considered the proposition, reported that 
20-candle power was ample. And so it is. 





Messrs. Frazier BROTHERS, of Bloomington, Ind., are desirous of 
obtaining the right to operate a gas works in Bedford, Ind. 





At the annual meeting of the Gas Company of Luzerne county, 
Pa., the officers chosen were: Directors, A. Nesbitt, J. W. Hollenback, 
E. W. Mulligan, L. A. Stearns, Liddon Flick, E. H. Jones, E. C. 
Jones, Jno. Flanigan and E. C. Stegmaier ; President, Abram Nes- 
bitt ; Vice-President, J. W. Hollenback ; Secretary and Treasurer, E. 
Mulligan. 
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The Market for Gas Securities. 





The city gas share market was very un- 


settled during the week. 


Consolidated sold 


down to 187, but did not remain long at that 
figure, a quick and rather unreasonable spurt 
to-day (Friday) sending it beyond 194. 


closing was made at 192 to 193. 


The 


The annual 


meeting was harmonious, the only change in 
the Directorate being the naming of Mr. Frank 
Tilford to replace Mr. Auchincloss. 
Gawtrey admitted that the output for the year 
had been well over 16,000 millions cubic feet. 
He also remarked that the electric lighting end 


of its trading was doing nicely. 
very cheap at the quoted figures. 


bonds continue in good demand. 
Brooklyn Union is well held ; 


Consolidated 


turned at ‘‘ one 


has gone back to 310. 


the Baltimore concern. 
” bid, and Washington (D.C.) 
Lacledes are not in 


is a trifle weaker. 


Pres 


ident 


The stock is 


City gas 


Peoples, of 


Chicago, is about as before, and Baltimore 


C. H. 
Dickey will shortly be elected Vice President 


Bay State i 


s re 


great favor just now, but they are good enough 
to buy at the quoted rates. 





Gas Stocks. 


eo 


Quotations by George W. 


Dealer in Gas Stocks, 


16 Wat Street, New York City. 
JANUARY 28. 


te Allcommunications will receive particular attention. 
2 The following quotations are based on the par value 


of $100 per share. 


N. Y. City Companies. Capital. 
» Consolidated............++++$54,595,200 
' Central Union, Bonds, 5’s. 3,000,000 
| Equitable Bonds, 6’s........ 1,000,000 
p. “1st Con. 5’s....... 2,300,000 
| Metropolitan Bonds ....... 658,000 
B MUCUBL.ccccccccccccccccccecs 8,000,000 
j Bonds ........-++s00+ 1,500,000 
Municipal Bonds.......ss00+ 750,000 
New Amsterdam Gas Co. .. 
Bonds, 5°S .eessesseseese 11,000,000 
Northern Union, Bonds, 5’s. 1,250,000 
' New York and East River... 
Bomds 1st 5'8......s000. 3,500,000 
** 1st Con. 5’8....... 1,500,000 
» Richmond Co., 8.1... ..e00- 348,650 
} « Bonds....... 100,000 
Stamdard,..cecccceccsccsscece 5,000,000 
Preferred........0..000. 5,000,000 
Bonds, 1st Mortgage, 5’s 1,500,000 
You visscckdsvctecssevnes 299,650 
vut-of-Town Companies. 
Brooklyn Union ......+s+++. 15,000,000 
7 * Bonds (5's) 15 000,000 
Bey State..sccccsesesess-. 50,000,000 
= Income Bonds..... 2,000,000 
B.iughamton Gas Works... . 450,000 
- lst Mtg. 5°s ...cec. 503,000 
Bostun United Gas Co.— 
Ist Series S. F. Trust.... 7,000,000 
2a = | Mas © 4... 8,000,000 
Buffalo City Gas Co........ 5,500,000 
bic > Bonds, 5’s_ 5,250,000 
» Capital,Sacramento ....... 500,000 
Bonds (6°8)....00: ses0+5 150,000 





1,000 
1,000 


1,000 


1,000 


100 
1,000 


1,000 
1,000 
1,000 


1,000 
1,000 


1,000 


1,000 


Bid. 
192 
10814 
105 
120 
108 
295 


100 
109% 
104 


106 


VO4e 


82 


4754 


68 


Close, Broker and 


Asked, 
193 
10914 
112 
102 
110 


104%4 


10634 


Central San Francisco..... 2,000,000 oe 106 
Chicago Gas Co. Guaran- 

teed Gold Bonds........ 7,650,000 1,000 104 
Cincinnati G. & C.Co....... 8,500,000 100 194 
Columbus (O.) Gas Co., ist 

Mortgage Bonds....... ee» 1,500,000 1,000 106 
Columbus (O.) Gas Lt. & 

Ween CO. vcccccvceciccs 1,6£2,750 100 60 

PIR « chdacdeuekes 3,026,500 100 84 
Consumers, Jersey City 

OM ono ccc0esssccgsecce 600,090 1,000 102 
Consumers, Toronto........ 1,700,000 50 215 
Consolidated, Baltimore... 11,000,000 100 5kly 

Mortgage, 6°8.........0. 3,600,000 

Chesapeake, Ist 6's 1,000,000 

Equitable, 1st 6’s. ...... 910,000 

Consolidated, Ist 5’s.... 1,490 000 ‘9 a 
Consolidated GasCo.ofN.J. 1,000,000 100 12 

Con. Mtg. 5’s...... 380,000 1,000 80 
Consolidated G. & E. Co.’s., 

Little Falls, N.Y.....ccces 90,000 100 

nica néhenusakeadtee 75,000 ae xe 
Detroit City Gas Co...... 4,560,000 50 95 
** Prior Lien 5’s....... 4,737,000 1,000 9946 
Detroit Gas Co., 5°S.... wes 381,000 1,000 100 
* Ine. 5's. : 16,000 100 94 
Equitable Gas & Fuel Co. ‘ 

Chicago, Bonds........... 2,000,000 1,000 i 
Essex and Hudson Gas Co, 6,500,000 35 
PU WOU 6c ccncdccactcies 2,000,000 35 

“ BORG. ...ccc00 +» 2,000,000 “i 60 
Grand Rapids Gas Lt.Co.. 1,000,000 50 100 
ss ye eee 1,225,000 1,000 a 
RRC +e 750,000 25 240 
Hudson County Gas Co., of 
New Jersey...... nabbaues 10,500,000 25 
ig Bonds, 5’s...... 10,500,000 101 
Ee eer 2,000,000 be 
° Bonds, 6’s....... 2 650,000 a 93 
Jackson Gas Co........000. 250,000 50 70 
= TERE Biccavecd 265,000 1,000 101 
Kansas City Gas Light Co., 
of Missouri .............. 5,000,000 100 
My eee rr ree 3,822,000 1,000 101% 
Laclede, St. Louis......... - 8,271,000 100 42 
PN 6 cneacss- annua 2,500,000 100 Re! 
PN AG ctcncainceneeesé 10,000,000 1,000 C844 
Lafayette Gas Co., Ind..... 1,000,000 100 40 
OMG vciccvces eovecees +» 1,000,000 1,000 60 
PN fascantendsscnacces 2,570,000 50 110 
Madison Gas & Elec. Co. 400,000 100 62 
ae Wee ita: Ci cance ce 350,000 1,000 102% 
- 6 per cent. scrip, 
GW BOs ickctcs 100,000 25 87 
Montreal, Canada .......... 2,000,000 100 182 
Newark, N.J,,Con.GasCo 6,000,000 
py eee sseess 4,600,000 as re 
New Haven......... ssccsese «6 LR 25 280 
Nashville Gas Lt. Co........ 1,000,000 50 110 
Oakland, Cal.......... oases 2,000,000 46 
“ POG Rivc ccceses " 750,000 
Peoples G. L. & Coke Co., of 
CRN sca ccosgccsves sees 25,000,000 100 87g 
Peoples Gas Lt. & Coke Co., 
Chicago, Ist Mortgage.... 20,100,000 1,000 mA 
2d 6 2,500,000 1,000 104 
Rochester Gas & Elec. Co. 2,150,000 50 88 
Preferred........ user 2a 50 118 
Consolidated 5’s........ 2,000,000 “ 8746 
San Francisco, Cal. ........ 10,000,000 100 47%4 
St. Paul Gas Light Co...... 1,500,000 100 45 
1st Mortgage 6°8........ 650,000 1,000 2 
Extension, 6'S..e0.+see0s 600,000 1,000 aa 
General Mortgage, 5’s.. 2,465,000 1,000 88 
St. Joseph Gas Co..... eevee 1,000,000 100 35 
* 1st Mtg. 5’s 750,000 1,000 9644 
Syracuse, N. Y. . 1,750,000 100 9 
I i toceesccccucns .»» 1,612000 1,000 834 
Washington, D.C...... sees 2,600,000 20 307% 
First mortgage 6’s...... 600,000 “a . 
Western, Milwaukee ....... 4,000,000 100 v7 
Bonds, 5’8....6. «..se0. 3,830,500 re 107 
Wilmington, Del. .......... 600,000 50 386. 0u 
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Isbell-Porter Company, New York City...ccccse-seeseees 
ee Tae, TG We eid cdcn dcccécccccecucsecces 
United Gas Improvement Co., Phila., Pa...... 
National Gas and Water Co., Chicago, Ills Gedeee 
Economical Gas Apparatus Construct'n Co., Toronto, Ont. 
The Western Gas Construction Co., Fort Wayne, Ind.... 
Humphreys & Glasgow, New York City.......... 
American Gas Co., Phila., P&....csscssecseess 
Logan Iron Works, Brooklyn, N. Y........00s0. 
Riter-Conley Mfg. Co., Pittsburgh, Pa......... inoue 
Baxter & Young, Detroit, Mich......... 
American Bridge Co., New York City.....ccccccscccssess 
G. Shepard Page’s Sons, New York City..........-...... 

James T. Lynn, Detroit, Mich...._............ covcccccece 
A. TB. BoasGmem, Brovatd, B. Osdssccccccccss cccccccce. 

Sutherland Construction & Improvement Co., N.Y. City 
Chris. Cunningham & Son, Brooklyn, N.Y........ sess. 
The Jeffrey Manufacturiog Co., Columbus, O 


PROCESSES. 
Bartlett, Hayward & Co., Baltimore, Md,... 
United Gas Improvement Co., Phila., Pa........ 
Burdett Loomis, Hartford, Conn.,..........+++ wateneededs 
National Gas and Water Co., Chicago, Ills...... énates 
Economical Gas Apparatus Construct’n Co.,Toronto, Ont. 
The Western Gas Construction Co., Fort Wayne, Ind,... 
Humphreys & Glasgow, New York City.....c.ccesseeees-- 
Sutherland Construction & Improvement Co., N.Y. City 
B. E. Chollar, St. Louis, Mo 


COCO e eee eeee 


SCRUBBERS AND CONDENSERS, 


Be D.. Ween Be Cah g Pia Bi cde cdcntecencsccccdvecestce< 
Continental Iron Works, Brooklyn, N. Y........0+:. Te 
| Logan Iron Works, Brooklyn, N. ¥....ccecscessseveses eee 


Riter-Conley Mfg. Co., Pittsburgh, Pa@....cscessessesses 
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. 185 


eee 142 


160 
151 
io FF 
139 
152 


D4 


Ln 


152 





142 | 


147 | 
.. 152 | Standard Oil Co., New York City .....0..cesscsseeceseees 
A. B. Boardman, Brevard, N. C.coccccccccccccececccescs. 


Bs ie WE Ee Cg rs Br abs cad ada bdadcestentccaeien: 


AMMONIA CONCENTRATORS, 


Michigan Ammonia Works, Detroit, Mich.............. 
| American Gas Company, Phila., Pa... 


| 
| 
| GAS METERS, 


John J. Griffin & Co., Phila., P&....ccccscccceces 
American Meter Co., New York and Philadelphia, wa 
| Helme & Mcllhenny, Phila., Pa.. 
Ep. MOAN & Ce. BGs TNs Weick ccesiccccctecdccccevece 
Nathaniel Tufts Meter Co., Boston, Mass................ 
Maryland Meter and Mfg. Co., Baltimore, Md............ 
Metric Metal Co., Erie, PS cccccceccccceccccsccaccccccececs 
Keystone MeterCo., Royersford, Pa@......scssccseseceees 
Detroit Meter Company, Detroit, Mich..............+++- 


PREPAYMENT METERS, 


American Meter Co.. New York and Philadelphia....... 
John J. Griffin & Co., Phila., Pa......... 
D. MeDonelé & Oe., Aang TH. Ze scsccccccsccccescccce: 

Hake & Malang, Pais POs vccccccctessccsccccsccces 
Nathaniel Tufts Meter Co., Boston, Mass...........-.+++: 


GAS AND WATER PIPES. 
M. J. Drummond & Co., New York City.............. wae 
R. D. Wood & Co., Phila., Pa.. 
Warren Foundry and Machine Co., 
Donaldson Iron Co., Emmaus, P&@.... cceeeeeecccee oe 
Chris. Cunningham & Son, Brooklyn, N.Y............- 
Cornell & Underhill, New York City...... -..ceecseees see 
PIPE WRENCHES. 
Atlas Pipe Wrench Company, New York City........... 
GAS MAIN STOPPERS, 
| Safety Gas Main Stopper Co., N. Y. City..........00.-- 
GAS TAPPING MACHINES, 
George Light, Dayton, O........e0.+..- é6e6éte 
| H. Mueller Manufacturing Company, Deca atur, Ts 


eeeeeeee 


CeCe eee eeeeeeeee 
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TAR AND CARBONIC ACID EXTRACTOR. 


154 


-. 136 


142 


120 
159 
159 
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144 


- 
New York City. eeece 


144 
144 


144 


i4t 


136 


136 
146 


| STEAM BLOWER FOR BURNING BREEZE. 


| H. E. Parson, Brooklyn, N. Y..ccccsesescccccceess 


GAS COALS. 
| Penn Gas Coal ..ccccccccccceccevese 


| Perkins & Co., New York City.... 


Despard Gas Coal Co., Baltimore, Md.......... 
Westmoreland Coal Co., Phila., Pa.........seseceeseess os 
| Berwind-White Coal Mining Co., New York and Phila... 
CANNEL COALS. 
Perkins & Co., New York City .........00+- 
a CONVEYORS, 

The Link-Belt Machinery Co., Chicago, Ills .......... ene 
The Western Gas Construction Co., Fort Wayne, Ind 

The Jeffrey Manufacturing Co., Columbus, O............ 
GAS ENRICHERS. 


eeeeeeeene 


151 | 


eee eee eeeenees 


The Sun Oil Co., Pittsburgh, Pa.......00+.... 





eeeeenes 


141 


141 
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COKE CRUSHER. 
C. M. Keller, Columbus, Ind........csessesesees 
GAS GAUGES. 
Waterbury, Conn...... Soscecee 
GAS GOVERNORS, 


Connelly Lron Sponge and Governor Co 
Isbell-Porter Co., New York City......cecsccees 
R. D. Wood & Co., Phila., Pa.... 


The Bristol Co., 


eee eeeeeereeees 


Wm. M. Crane Co., New York City...... oencces 
CEMENTS. 

C L. Gerould, Galesburg, Ills ............ anes 

RETORTS AND FIREBRIC 
J. H. Gautier & Co., Jersey City, N. J.......... 
Adam Weber Sons, New York City........... 
Laclede Firebrick Mfg. Co., St. Louis, Mo...... 
Cyrus Borgner, Phila., Pa.......... oveceesooses 


James Gardner, Jr., Co., Pittsburgh, Pa...... . 
Henry Maurer & Son, New York City......... 
Baltimore Retort and Firebrick Co., Baltimore, 


Parker-Russell Mining and Mfg. Co., St. Louis, 


Brooklyn Firebrick Works, Brooklyn, N. Y.... 
Missouri Firebrick Co., St. Louis, Mo....... 


REGENERATIVE FURNACES, 


Bartlett, Hayward & Co., Baltimore, Md.............00+. 153 
Fred. Bredel, Milwaukee, Wis......... ceccccvcccerceccece 142 
J. H. Gautier & Co., Jersey City, N. J..cccccccssscece ose» 148 


Parker-Russell Mining and Mfg. Co., St. Louis, Mo....... 148 
ccvccccccee 198 


Adam Weber Sons, New York City............ 
Missouri Firebrick Co., St. Louis, Mo.... 


SELF-SEALING MOUTHPIECE DOORS, 


Isbell-Porter Co., New York City...... seebeeres 
Continental Iron Works, Brooklyn, N.Y........ 


Logan Iron Works, Brooklyn, N. Y...ccccsccscccscccceees 156 


R. D. Wood & Oo., Phila., Pa...cccocceseseccces 
CHIMNEY CONSTRUCTIO 
Adam Weber tons, New York City.. 


INCANDESCENT GAS LAMPS, 


Welsbach Company, Gloucester, N.J..... aeeeases cossces 1 
Kern Incandescent Gas Light Co., New York City.. ... 140 
BURNERS, 

C. A. Gefrorer, Phila., Pa......... oven cdeecocecosescosoces UNO 
Wm. Mi. Crane Oo., Now Tork O17 ......<.vccessvocscecees 201 
D. M. Steward Mfg. Co., Chattanooga, Tenn............. 141 
LAVA GAS TIPS, 

D. M. Steward Mfg. Co., Chattanooga, Tenn. ............ 141 


STREET LAMPS. 


Welsbach Street Lighting Co., New York and Phila.. 


Thos T. W. Miner, New York City......ccccece 
PURIFIERS, 

Stacey Mfg. Co., Cincinnati, O.......cccccccces 

PURIFYING 


VALVES. 
Ludlow Valve Manufacturing Co., Troy, N.Y....... cos 41 
R. D. Wood & Co., Phila., Pa F c0nbseeiccetenae SON 
Continental Iron Works, Brookly n, N. Y. ieetebewcks 154 
The P. H. & F. M, Roots Co., Connersville, Ind......... 143 
Isbeli-Porter Co., New York City............ soscccces.... 154 
The Western Gas Construction Co.. Fort Wayne, Ind.... 160 
Kerr Murray Mfg. Co., Fort Wayne, Ind.............000. 158 
EXHAUSTERS, 
The P. H. & F. M. Roots Co., Connersville, Ind. ......... 143 
Isbell-Porter Company, New York City................. 154 
Connelly Iron Sponge and Governor Co., New York City 149 
Kerr Murray Mfg. Co., Fort Wayne, Ind..... ccccsccccces 142 
ELECTRICAL APPARATUS. 
Wm. Henry White, New York City.............sescees . 1N5 
ENGINES AND BOILERS. 
The Hazelton Boiler Company, New York City.......... 33” 
PURIFIER SCREENS. 
Fale Cah, HOW TOG Gs 00k ick ninisccosccndsesncvcets 141 


GAS STOVES. 
American Meter Co., New York and Philadelpl 
Maryland Meter and Manufacturing Co., 
Keystone Meter Co., 
Nathaniel Tufts Meter Co., 
George M. Clark & Co,, Chicago, Ills........... 


GASHOLDER TANKS, 


Boston Mass...... 
Chicago, Ills 


J}. P; Witkthlor. Brookigh, Wa F siseccevccccccvcssccce coose 88 
GASHOLDERS, 
Bartlett, Hayward & Co., Baltimore, Md..........ese008 153 
Continental Iron Works, Brooklyn, N. Y.........eeeee00e 154 
Deily & Fowler, Philadelphia, Pa.............. eoecvccecs 156 
Davis & Farnum Mfg. Co., Waltham, Mass...... .......- 142 | 
Kerr Murray Mfg. Co., Fort Wayne, Ind..... beebene cooese 148 
Stacey Mfg. Co., Cincinnati, Ohio........ iceeneune sueeane 155 
R. D. Wood & Co., Philadelphia, i — Seneesee oes noes Sane 
Logan Iron Works, Brooklyn, N. Y............ pasevece 156 
Riter-Conley Mfg. Co., Pittsburgh, Pa..... al hls kee 155 | 
STORAGE TANKS, 
Chris. Cunningham & Son, Brooklyn, N.Y...... ........ 144 


GAS SECURITIES, 
Henry Marquand & Co., New York City....... 


-» New York City 149 


covsccccces 148 


MATERIALS, 
Connelly Iron Sponge and Governor Co., New York City 149 


Baltimore, Md. 158 
Royersford, Pa..ic sss see 


coccccceee 154 
cccccscocs 154 


ececcroese 141 


coescecces 148 
KS, 
eocccccees 148 


cocccccces 148 


eeeecees . 148 
eovccccees 148 
secccceces 148 


MG .sscs 148 
Mo...... 148 
eccccccce. 148 
covsveccee 148 


seccsccees 148 


eeeeeceees 154 


ecvcccccee 14 


cocecceces 154 


Ne 
coees cove 149 


eos 146 
cccccccse. 196 


tees coves 138 


BA. csccese 145 


seccccese 158 
Su seneters 158 
ee on. | 








eccssccese 13% 





BOOKS, ETC. 


Newbigging’s Handbook........secsescseeee”s dan pemen ene 157 
oe ee errr Ses ObOsi aes 156 
ae Later eicenteneneeens 150 
OE OS GOO ORION sao os cvceccsneeecscc saseectanvenaseane 151 
ROW TIRING,» oscickicensiescepessacanpectecasnces 158 
Gas Engineer's Laboratory Handbook ..........+5+ 149 
Excerpts from Reports of Gas Commissioners.........+- 119 
PONE cca idcsvcsssaveewes jie aueeevne cee Lohse ecaae ects Jan 
Directory of Gas Companies. a ee eee ee ea 
Practical Handbook on Gas E a EET eee TE 5! 
Practical Hints on Regenerator Furnaces ... ........... 149 
CEE SE SP OG sina vanesaaahiccenceadcauss kab guskestiases 138 





Position Wanted 


As General Superintendent or Manager 


Of medium or large size gas company, by graduate engi- 

neer. Has had six years’ experience in the supervision of 
construction and operation of large works. Wishes iocation 
where good business experience, modern methods and econ 
omy are needed. References furnished. 


1337-2 Address, ‘‘ MANAGER,” care this Journal. 





FOR SALE. 


GAS METERS, 





But little used. In perfect condition. Lib- 

eral discount 
Two 100-light meters; Tufts, 
One 150 * meter ; oe 
One 200 os sh - 
Address, A. P. BROWNE, Treas 

1337-4 86 State Stret, Boston, Mass. 
FOR SALE. 
One Six-Inch, Automatic Connelly 


Street Goveinor, in good condition. 
Address C. M. KELLER, 


1320-tf Columbus, Ind. 














Sropper Go. of 


108 East 7TH St. MN. ¥. 


FOR air rais o¢e Gan IN MAINS 
TEMPORARILY DURING ALTERATIONS 
AND REPAIRS 


MRS. HELEN ARMSTRONG. 


Teacher of Cookery. 
Special Seussee. Oranetei for Cas 
Companies. 


159 W. 66th St, Chicago, Ills 





{2 Refers, by permission, to the following gas companies, 
for whom such lectures have been given 
NASHVILLE, TENN. MACON, GA. 
SHREVEPORT, LA. COL UMBUS, 
SALEM, O. NEWPORT NEWS, VA. 
PENN YAN, N. Y. LEXINGTON, KY. 








Utilize Your Gas Liquor. 
NO EXTRA LABOR OR 
JPERATING EX- 
“ENSES. 











Not Ex- 


pensive. Write to 











“THE MINER” 


Globe 


Street and Boulevard 


Lamps. 


Cheapest and Best. 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av., N.Y. 


GAS TAPPING MACHINES 


Drilling and Tapping 


Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 
They are Strong and 
Compact. 
Size of Combination Drills 
and Taps % to 4-inch. 


Machines Sent to any Goa: 
> for Thirty 
Jays’ Trial. 





Send for Circulars. 


(60. Ligh 


DAYTON, 0. 








» 


Special Attachment, 


B-109, 





AN INSURANCE POLICY. 


0 any manager who is thinking of lia- 
bility insurance, we would like to 
show this kind of a machine. 


It is a-safe machine to work with, your 
men are safe, and you have a good polic: 
for their protection from asphyxia. 


CATALOGUE OF MUELLER MACHINES FROM 


H. MUELLER MFG. COMPANY, 


DECATUR, ILLS. 
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HENRY MARQUAND & CO. 


160 Broadway, New York City 


siecle 


BROKERS. 





HAZELTON 


HIGH PRESSURE 


Ca 
Du 


pacity, 
rability, 






WATER TUBE 
we BOILERS. 


Safety, 
[ono 


abiis 
ous Ht te il 
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Coll oe 


~ * 
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= os -— —~we Py ‘ila 
10 to 25 per ct. | iin rns.” ae N. Y. 
saving over . - k 
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, JEFFREY 


Hr Address THE JEFFREY MANUFACTURING COMPANY, 


COLUMBUS, OHIO, U. S. 

















ELEVATING 
MACHINERY. 


FOR HANDLING 


@— COAL, COKE, ETc. — 


Designed to Suit the ‘Conditions. 


COAL CRUSHERS. 

COAL HANDLING MACHINERY. 
SCREENS. 

POWER  esisshaninetiaiiehd MACHINERY. 






















NEVER BREAK. 
N. B. NOTE WELL. 


All-Stel Gas Range. 

















Write For Our 
New Catalog. 















once MCL 
Y company 








George M. Clark and Company, 


CHICAGO. 
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American Bridge Co.||" 


GENERAL OFFICES: 
No. 100 Broadway, New York City ian 


Designers and Builders of all Classes of | [= 











Windso 

Saltley 

ETALLIC STRUCTURES = 

Birken! 

Swindo 

Saltley 

. Winds« 

Y Halifas 

We have decided to carry at all our plants a large stock of oo. 

. ‘ Ottawa 

| Raw Material, from which we can furnish with great tra 

indsa; 

promptness any ordinary order for Steel Bridges, Roofs, Build- ble 

ings, Columns, Girders, Beams, Channels, Angles, Plates, etc. mae 

Kingst 

Montre 

, Peterb 
B h Office Boston, Mass. Chicago, Tl. East Berlin, Conn. Milwaukee, Wis. putebers, Pa. ‘ Sydney, N. S. W. Wilkes 
and Works: shi, ANN hi, Enotes NY Nemesia Ma Becnetth  WiiNtivon, be st. Cat 
po mr hy Served a hio. Seem Ming. Prien By j Philadelphia, Pa. Salt Lake City, Utah, tonite Gene, Fach 




















CHOLLAR’S SYSTEM OF 
GAS PURIFICATION. 


Covereuw by Five U.S. Patents. 











In operation, revivification of the oxide is effected by 
repeated reversals of the direction of the flow of the gas 
through the beds (in the two boxes used under this sys- 
tem there are eight Gifferent routes for the gas to take 
whereby the purified gas is made to revive the oxide in () | 
parts of the apparatus while the foul gas is fouling it \ 
in others. 

The boxes are charged or discharged from the sides 
as well as the top. 

There are no Hydraulic Cups or heavy covers. 

Either end of the apparatus is inlet or outlet at pleasure. 

The capacity is increased five-fold or more over ordi- 
nary methods without addition to building. 

The apparatus costs less than for any other system. 


For Estimates Write The Stacey Mfg. Co., 


SOLE MANUFACTURERS, 
FOR FURTHER INFORMATION ‘WRITE CINCINNATI, OHIO. we 
B. E. CHOLLAR, 714 Locust Av., St. Louis, Mo. allt 


























Co | T e Mr. T. Viner Clarke, of London, Eng., having compiled a novel Chart or 
0a ar Genealogical Tree. Map illustrating the various CHEMICAL PRODUCTS DERIVED FROM 

; COAL AND COAL TAR, in the form of a Genealogical Tree, including 
sll the products discovered (the total number amounting to near 700), offers for sale a limited number of copies in Colors, mounted on Linen. 
with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., No. 82 Pine Street, New York. 
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W. H. PEARSON, Prest. W. H. PEARSON, Jr., Vice-President. 


J. T. WESTCOTT, M.E., Manager. 





L. L. MERRIFIELD, M.Inst.M.E., Chiei Engineer. 


THE EGONOMIGAL GAS APPARATUS CONSTRUCTION CO., LD. 











American Offices: 269 FRONT STREET, EAST, TORONTO, ONT. 


London Offices: 


Telegraphic Address : 


19 ABINGDON STREET, WESTMINSTER. S.W. 


‘* CARBURETED LONDON AND TORONTO.’’ 


The above Company have erected since 1893, or are now erecting, their universal type of Carbureted 
Water Cas Plants at the following Cas Works: 


Cubic Feet Daily. 


lackburn, England . - = = = 1,250,000 
Windsor Street Works, Birmingham, England - 2,000,000 
Saltley Works, Birmingham, ae - = = - 2,000,000 
Colchester, England - = - - = += = = = 300,000 
Birkenhead, England - 5 = - - 2,250,000 
Swindon (New Swindon Gas Company), England ee #° 9 120,000 
Saltley Works, Birmingham, England (Second Contract) - - 2,000,000 


Windsor Street W.rks TEEN, ana ve Contract) 2,000,000 


Halifax, saan . 4 - - + = 1,000,000 
Toronto - - -« -« = © = s& © @« « GORGE 
Ottawa = - . - Us 250,000 
Toronto (Second Contract, ‘Bemodeled) - . - - 2,000,000 
Lindsay (Remodeled) - - - - - - + = 125,000 
Belleville -  - a a . - 250,000 
tawa (Second Centeest) - - ss - - 250,000 
Brantford (Remodeled) - - - - - - . . 200,000 
St. Catherine’s (Remodeled) - 250,000 
Kingston, Pa. - - - = + = = © + - = 125,000 
Montreal -~ - = is - - - . - : - 500,000 
Peterborough, Ont. - - - - + - = += += = 250,000 
Wilkesbarre, Pa. - - - - = + + = = = 780,000 
St. Catherine’s (Second Contract) - - - - - - = 280,000 
Buffalo, N.Y. - - - - = = = = += = = 3,000,000 
Winnipeg, Man, -  - 0 - CUelCUlelUlt 500,000 





Cubic Feet Daily. 


Colchester, England (Second Contract) - : : : - = 300,000 
| 750,000 
Rochester, England “ % a  S 38 500,000 
Kingston, Ont. a . -_ - = = © Gee 
| Crystal Palace District, England - - = 7 = = 2,000,000 
Duluth, Minn. ‘ = = 7 300,006 
Caterham, England = * 6 64 - = => 150,000 
Enschede, Holland- - - - - - 7= = = = 350,000 
Leicester, England- - ‘ 0 a - = 2,000,000 
Buenos Ayres (River Platte 6 Go. As 700,000 
Burnley, England - - 1,500,000 
Kingston-on-Thames, England - 1,750,000 
Accrington, England 500,000 
Tonbridge, England 300,00 
Stretford, England - 500,000 
Oldbury, England - eo. 300,000 
Saltley Works, Birmingham, England Third Contract - 2,000,000 
York, England (Seccnd Contract) - ~" 3 750,000 
Rochester, England (Second Contract 500,000 
Newport, Monmouth, aoe 250,000 
Todmorden, England 500,000 
Tokio, Japan - 1,000,000 


Nelson, British Columbia -(Cumaphane Gas Works). 





Uiherland Gonstruction & Improvement Uo 


Offices: 15 WALL ST., NEW YORK, and OSHKOSH, WISCONSIN. 


Owners of the “ SUTHERLAND P Patents for Water Gas Apparatus. 


Gas, Electric Light, Water Works, and Electric 
Street Railways Built, Remodeled, 
Operated, Bought and Sold. . 





A few of the places where the SUTHERLAND Apparatus is in successful operation : 


Ilion, N. Y. 

Herkimer, N. Y., 2 orders. 
Little Falls, N. Y. 
Fishkill-on=-Hudson, 2 orders. 
Clifton Springs, N.Y., 2 orders. 
Green Bay, Wis. 

Stevens Point, Wis. 





Tarrytown, N.Y., 3 orders. 
Ft. Henry, N. Y. 
Gainsville, Fla. 
Hollidaysburg, Pa. 
Waterville, N. Y. 
Huntington, L. I. 
Lexington, Mo. 


Mendota, II. 

Circleville, O. 

Joplin, Mo. 

Asheville, N. C. 
Youngstown, O. 

Kingston & Rondout, N.Y. 


CORRESPONDENCE SOLICITED. 
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KERN INCANDESCENT GAS LIGHT COMPANY 5 


SYSTEMS. 
SAVES 80 PER CENT. OF YOUR GAS BILL. 


THE NEW DISCOVERY. 
BURNS ONE CUBIC FOOT OF GAS PER HOUR. 


No Chimneys to Break. Mantles do not Blacken. Better than Elec- 
tricity, and only 1-10th the Cost. Not a mere statement, but a Guarantee. 


. ) | MANUFACTURED GAS. 
~ . CAN BE USED WITH 4 NON-CARBURETTED GAS. 
ees LNATURAL GAS CR GASOLINE GAS. 


35 TO 40 CANDLES PER CUBIC FOOT. 


Burner No. 0 consumes 8-10 cubic foot, 30-candle power. 
“6 1 se 1 6 35 si 
2 6 2 cubic feet, 70 
3 ss $ - 105 
4 +6 4 Tt) 140 
7 = 7 225 % 





Prices Reasonable. Catalogues on Application. Agents Wanted. “m 
Kern Incandescent Gas Light Company, {'° MURR ST. 
Wb bsbssssssssdsssssddsdsssdsddddddddddddssssasssssessssssseeeed dddsdddddddddddadddsdisddd 
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WE ARE THE ONLY MAKERS OF 


Church’s Patent Trays. 


Reversible ; Strongest; Most Durable; 
Repaired. 


Special Trays for Iron Sponge. 


* 


WAS: 


I « 
2 \S s 


YUUEEED) ‘eeaeee ey >) 
5537557 W. 33d St., New York. 
We also Supply the Cheapest and Strongest 
eReversible Bolted Trayse 


IN THE MARKET. 
SEND FOR CIRCULARS. 


Most Easily 


Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S.A. 
Double and Single Gate Valves, %" to 72”, 


ii 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


HOT GAS VALVES A SPECIALTY. 


Send for Catalogue. 











._—-— Bristol’s Recording 


PRESSURE 
GAUGE. 


4 For continuous re- 
cords of 
Street 

Gas Pressure. 
Simple in con- 
struction, 


accurate in operation, 
and low in price. 


Fully Guaranteed. Send for 
Circulars. 


THE BRISTOL 60., 


Waterbury, Conn. 


* Bristow's ¥* 
RECORDING 
* PRESSURE 
- Gauct 
AT. FEB6.1894 


Silver Medal, Paris Exposition. 


THE LINK-BELT MACHINERY C0O., 


ENGINEERS, FOUNDERS, MACHINISTS, 
Chicago, U.S. A. 


ELEVATING & CONVEYING 
LINK=-BELT wissen ecers 
Tilting Coal and Coke Cars, 


Breaker Rolls, Shaking Screens, 
Power Transmitting Machinery. 


Machinery designed and erected to suit 


existing conditions and available space 





‘Link-Belt” Breaker. CATALOGUE UPON APPLICATION 











Po UV 





A WELL SHAPED FLAME 
TO A GAS MAN IS AS 
REFRESHING 
AS A GLASS OF WINE 

TD THE LAYMAN 


faci 


Fal 


— 


| 
0.M.STEWARD MFE CO. 


107 CHAMBERS ST. CHATTANOOGA 
NEW YORK. TENN. 


BRSEEEEEEEEEEEEAS GEASS SADE AL ALE SALAS OAD Mada 


IT IS OF INTEREST TO 


Gas Companies 


THAT AN EVEN PRESSURE IS MAINTAINED AT ALL TIMEs. 
THE ““VULGAN” GAS CONTROLLER 
will do it. 
For all kinds of gas, includi reetylene. 
No? “gl } 
} expens 


List Price, 44-inch, $4.50: 1%4-inch, $5.50; 2 
} tttached hy Gas Companies to INSUPE COrree 
ind best results 


PFFFSSFFFFF SS PFFTFTFES SS FIFI STFS TSITIG 


rranteed / lutel Discount to 


WILLIAM M. CRANE COMP: NY, 
1131 AND 1133 BROADWAY, NEW YORK. 
SSFFFFFFFS FFF SF SHS SSS SS FFFFSFFS Ss SISTFSSS FF FFF SH SFIFSFFFFSTSS 


rh ¢ 
Mire ry Controller ¢ 


FOUNDRY: PEEKSKILL, N. Y. 








Parson’s Steam Blower 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON'S TAR BURNER. 


FOR USING COAL TAR AS FUEL. 


PARSON'S AIR JET TUBE CLEANER 


These devices are all first-class. They will be sent toany responsible party for trial. No sale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOW ER COMPANY. 








H. E. PARSON, Supt., 457 Putnam Ave., Brooklyn, N. Y. 
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AMERICAN GAS COMPANY 
CONSITUCLOTS Of Goal Gas Apparatus. 


BASTERN AGENTS FOR 


BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Governors, etc. 


GEHENBRAT AGENTS FOR 


BRONDER’S CHARCING AND DISCHARCING MACHINES. 


AMERICAN GAS COMPANY, 


222 South Third Street, Philadelphia, Pa. 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants. 


OWN SYSTEM. 


REGUPERATIVE FURNACES, WASHERS, CONDENSERS, PURIFIERS, PURIFYING MACHINES, COKE CONVEYERS, ETC. 























ARROL=-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 
Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making a White, Bright, Non-smoking Gas, 


CAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 





COMPLETE GAS WORKS. un. 








NO. 118 Farwell Awenvue, . Milwaukeec, Wis. 
astern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 
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~ ROOTS’. 


LATEST IMPROVED | GAS EXHAUSTER 





NEW GAS GOVERNOR “AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 











INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 


P. H. & F. M. ROOTS CoO., 


Connersville, Ind. 109 Liberty St., New York. 








Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelnhia, Pa. 
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WARREN FOUNDRY AND MAGHINE GO,, — “ORNELL & UNDERHILL, 
enawinica se  wortsatrumnonare 2 Wrought & Cast Iron Pipe, 





























‘ti | New York Office, 160 Broadway. | MALLEABLE AND CAST IRON FITTINGS, 
iI — CAST IRON WATER AND GAS PIP Brass and Iron Cocks and Gate 2 
is A/F , Valves, L 
FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 43, 45 AND 47 BEACH ST., NEW YORK. 
Flange Pipe for Sugar House and Mine Work. Branocher, Bends, Retorts, eto., etc. 
sf UMMOND ‘Lanoraat eeineen | = gd Emaus ol a BINDER for the JOURNAL, 
ccna ar C, EMAUS PIPE FOUNDRY. 
~s. CAST IRON 4, DONALDSON IRON OOMPANY. EMAUS, PA 
7 MANUFACTURERS OF 
GENERAL SALES OFFICE, 192. BROADWAY, CAST IRON PIPE AND SPECIAL CASTINGS 
i EW YORK, FOR WATER AND GAS. l 
Western Office: Monadnock Block, Chicago, IIIs. Also, FLANGE PIPE, LAMP POSTS, Etc. L 
v 












_GAS COMPANIES, ATTENTION! | 


THE ATLAS PATENT PIPE WRENCH. 
. A High-Class Drop ein Stecl Tool, 


Quick, Effe ctive, Pos sitiy adju stment.. ~The Price, $1.00, 
a | qi = Ss of. Cha 1 Pi ine ew ~y and 8 — 

V re _— combi _ ut ~ the Se _— = eithe Send for our illu oe a f< " le We be ‘lie it 7 oil ¢ 

ince am the Wr ‘ch sation st woe al. 


ATLAS PIPE WRENCH 60., 121 ‘Uberty St., New York. 51 Flood Building, San Francisco, A. Me COAELENDRE & OOr, 2 Pine Strect, H.1 











GHRIS. GUNNINGHAM & SON, | 


PROPRIETORS, 


THE NOVELTY TERM BOILER WORKS, 


BROOKLYN, N. Y. 


STORAGE TANKS FOR GAS WoORKS,} | 
To Retain Fluid Material of Any Sort. , 











PIPING IN AND AROUND GAS WORKS. | 





Work Done for Several of the Largest Gas Companies in 
America Stands as Reference. 
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AMBRIGAN METER CO. ) 


ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 


CHICAGO, ST. LOUIS, 




















SAN FRANCISCO. 





























PUBLIC LIGHTING TABLE. 


— 


FEBRUARY, 1901. 


{ 
} 


‘Table No. 2. 
Table No. 1. NEW YORK 
CITY. 


FOLLOWING THE 
MOON ALL NIGHT 
LIGHTING. 


Day OF WEEK | 


| Extin- 


Extinguish a 
guish. 





A.M. 
Fri. 1; 5.10 am| 6.10 AM 6.15 
Sat. 2INo L. Nol. 6.15 
Sun. | 3 Nol. FMiNo L. 6.15 
Mon. 4 Nol. No L. 6.15 
Tue. 5) 6.00 PM) 8.50 PM | 5. 10 
Wed. 6) 6.00 | 9.40 5. . LO 
Thu. 6.00 = |10.40 5, 3.10 
Fri. 6.00 |LL.40 5. 1.10 
Sat 9) 6.00 112.30 A} 
Sun. 6.00 | 1.30 
Mon. 6.00 LQ| 2.30 
Tne. 12} 6.00 20 
Wed 13) 6.00 | 4.10 
Thu. 6.00 | 5.00 
Fri. |15| 6.00 | 5.50 
Sat. }| 6.00 50 
Sun. 17) 6.10 | 5.50 
Mon. 18) 6.10NM} 5.50 
Tue. 19) 6.10 | 5U 
Wed. 20| 6.10 | 50 

| 

| 

| 

| 

} 
































me do 





ror cr cr OF hk W 29D 


on on 























Thu. |21) 6.10 50 
Fri. |22| 6.10 50 
Sat. |23/10.30 5.50 
Sun. 24/11.40 5.40 
Mon. |25 12.40 4% | 5.40 
Tne. }26| 1.40 5.40 
Wed. |27| 2.30 | 5.40 
Thu. |28| 3.10 | 5.40 


or 


rt 








TOTAL HOURS LIGHTING 
DURING 1901. 





By Table No. 1. By Table No. 2. 

Hrs. Min Hrs. Min. 

January ....220.10 | January. ...423. 

February. ..192.30 | February. ..355.2: 
180.00 | March... ..355.3: 
158.30 

; 140.40 | May...... 

A 135.40 

July .......138.00 | July.......5 

August ... 156.20 | August 

September..174.40 | September. .3: 

October... .202.30 | October ....: 

November... 220.40 | November ..401.40 

December. .241.30 | December. .433.45 





Total, yr..2161.10 | Total, yr...3987.45 
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Welsbach Street Lighting. Company 


- OF AMERICA . 








atl ns Welsbach System 
vores“ of Street Lighting, 


Which includes its specially DESIGNED AND PAT- 
ENTED BURNER for STREET and PARK LIGHT- 
ING exclusively. 

Uniformly SUCCESSFUL in seventy-five Cities 
and Towns. 

By means of the Welsbach System of street lighting 
the superiority of GAS over electricity for street lighting 
has been fully demonstrated. 


POINTS OF MERIT: 


Economical, 
It is Attractive, 
Successful, 
Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an cqually good 
light by our SELF-GENERATING NAPHTHA WELSBACH 





Ne. 36 BURNER, and thereby supply a uniform light in all localities. is 38 
Correspondence solicited from Gas Companies and others interested in Municipal and outside lighting. 





-~Welsbach Famous Mantles. 








THE INCOMPARABLE | OTHER 
. ; WELSBACH BRANDS 
MANTLE: Magnificent 
FINEST EXAMPLE Oraancy 
OF INCANDESCENT Endurance. 
. THE HIGHEST 
GAS LIGHT ILLUMINATION, 


EVER EXHIBITED. The Lowest Cost. 


_ oe 








Welsbach Lamps, Mantles, and Complete Line of Glassware and Supplies 


WELSBACH COMPANY, 


GLOUCESTER, N. J. 
Chicago Branch Department and Supply House, = = © © « 79 Wabash Avenue, 
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Established 1858. 
Cas. E. GREGORY hig st. 


| Established 1854. Incorporated L869. 


LACLEDE 
Fire Brick Manufg. Co., 


a CAS RETORTS 
Manufacturers “ FIRE BRICK . . 
RETORT SETTINGS 


Water Gas Cupola Linings, Fire Clay, Etc. 


Proprietors for the U. S., Coze System of 
Inclined Benches, 


'ncorporated 1890. 


Davip R. Day V. Prest. & Treas 
D. ABERNETHY, Sec. 


J.H.Gautier &Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


2=ea 


MANUFACTURERS ( 
Also for Fre -F ae an 1 Full and Half-De oy Re egenerative 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES 2° wssriapenttat at 


ee Ri acct oO 
>s | 914,915 & SB Building, St. Louis, Mo. 
Cround Fire Clay, Fire Sand and Ground | ~ 





oF 


Estimates Furnishe ssful 


St 


don A pplicatio m for Most Succe 
yle of Construction. 











Adam Weber Sons, 


Manhattan Fire Brick and Enameled 
Clay Retort Works. 


Works, Weber, N.J. 


Office, 633 East 15th St., New York. 


Modern Recuperative 
Furnaces. 


Standard Fire Brick and Gas Retoris. 














Fire Brick in Barrels and Bulk. 5 
es The Condiensiiinn of 
Gas Works 


FLEMMING CENERATOR GAS FURKAGE 
| PRACTICALLY DESCRIBED, 


E. D. Waire, 
President. 





A. H. GuTKEs, H. A. PERKINS, 
Vice-President. Secretary. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 


| By WALTER RALPH HERRING. 
Price $2. For Sale by 


A. M. CALLENDER & CO., 





2 Pine Street, N. Y. City. 


Office, 88 Van Dyke St. Brooklyn, N.Y. 








COALS GOnghien. 






FIRE Brick 
AND 


Cray RETORTS* 

















—, ABLISHED ed 
Works, EST 1864 


LOCKPORT STATION, PA. 


JAMES GARDNER, JR., CO., 


Successor to WILLIAM GARDNER @ SON, 


Hamilton Building, Fifth Avenue 
PITTSBURGH, PA, P.0. Box 373 


Fire Clay Goods for Gas Works. 





SOLE REPRESENTATIVE OF THE McILHENNY REGENERATIVE BENCHES FOR THE U. 8. 








Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo, 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 





HENRY MAURER & SON, 
ETORT WORK 
‘itiey Gunite, | 


(ESTABLISHED 1856.) 
WORKS, Perth Amboy, N. J. 
BENCH SETTINGS, 








Fire Brick, Tiles, F te. Our ir.mense establishment ts now employed almost en- 
tirely in the manufacture of 
GEROULD S IMPROVED RETORT CEMENT Materials for Gas Companies 
ement of great value for patching retorts, putting on 
tir ieces, making Nb 8, : ‘ 
oe rasp pe d moe ~~ "S all es h hy “nt jo <p tning Dies : We have studied and perfected three important points. 
Economic and thorough in its work. Fully warranted tostick. | Our retorts are made to stand changes of temperature, 
Price List, f.o.b. Galesbur, . Ts. or Buffalo, N. ¥. the strongest heats of the furnace, and the abrasion of 
In Casks fo. ) to 800 poun is . at 5 cents per pi emed feeding and emptying. ‘Ve construct 
ie Kegs 10 ) to 20 
i Kegs ‘le sth an 1 x 


dalf and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts, 


rs GEROULD, Rideisiitaiiitia. 


For orders East of Buffalo, N. Y., or Pittsburg, Pa.. freight 
will be paid to these points. 


ca 
We have Greatly Improved our Recuperators. Ccad or 


Coke can be used as Fuel in Furnaces. 


Tueo. J. Smitu, Prest. J. A. TayYLor, Sec 
A. LamBLA, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT, BALTIMORE, MD. 


Clay Retorts, Blocks & Tile: 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Our Improved Half and Full Deptl 
Benches have been Adopted by 
Many Gas Companies. 


WALDO BROS., 102 MILE ST., BOSTON, Mass 


Sole Agents for New England States. 











JOHN DELL, 


General Manager. 





MANUFACTURERS OF 


Gias Retorts, Bench Settings, Fire Brick, 


We are prepared to furnish and erect COMPLETE, Half and Full Depth Benches of 6’s, 8’s, 9's, 
sith Regenerative Furnaces, Constructed to Burn either Coal or Coke. Also Plain Benches. 


“ORRESPONDENCE IS RESPECTFULLY SOLICITED. 





MISSOURI FIRE BRICK CO, 


CITY OFFICE: 
1 ll Olive a Continental Bank, {ST. LOUIS, MC 


ESTABLISHED 
1882. 


Cupola Linings, Etc, 


» Me 
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| Gas WORKS SPECIALTIES, 


AUTOMATIC STREET GAS GOVERNORS, 
BALANCE GAS GOVERNORS. 


“Iron Sponge” and Natural Oxide 








<c- —*—) 
5, Os Sa = 
6 Aerisnehene™ 


\w 


-OR GAS PURIFICATION. | A eae “ee } 
BXHAUSTERS, ETC. VERA Yea’ 
“Wy _h 
LOUDLY rou Sponge & OVeTNO into. Leek 
No. 357 CANAL STREET, 


3 d ri ie B's | WEST -RN BRANSCH CONNELLY IRON SPONGE & GOVERNOR CO., 
NEW Y ORK Cl TY ” 788 South Canal Street, Chicago, IIIs 


ADAM WEBER SONS. 
FMamhatta Fire ck did Euameled Clay Retort Works, 


Le 

















UNION GAS AND ELECTRIC CO., } 


q ae New York, Nov. 28, 1900. { 

esigners all * * © Your chimney con- 

_ struction I feel sure is ab= 

ig solutely the best of anything 

Tiler of in the market. The Chim- 
Chimneys of 

Perforated Radial 


ney which you have just 
completed for us at Glens 
Falls, N. Y., gives first-class 
satisfaction in every way, 
and its elegant finish adds 
greatly to the general ap- 
pearance of-the Station. As 
fast as opportunity offers,we 
will, beyond question, con- 
struct chimneys of a similar 
kind at our various proper- 
ties. Yours very truly, 

















a: , EDWIN E. WITHERBY, 
Bricks Manager. 
- WORKS AT: ILION, GLENS FALLS, LITTLE 
if Main Office and Depot, - - =; - No. 633 East 15th Street ‘New York City. 
7 Works at WEBER, on Raritan River. Middlesex County. New Jersey. 
_ The Gas Engineer’s | penationt Hints on the Construction and Working 
wy -aboratory Handbook, of Regenerator Furnaces, 


Br JOHN HORNEY, F-10. By MAURICE GRAHAM, Assoc M.Inst.C.E. 


Price, $2.50. Price, $1.25. For Sale by 
A. M. CALLENDEK & CO,, 321 i we Street, N.Y. City A. M. CALLENDER & CO., No. 32 Pine Street, New York City. 
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JAMES D. PERKINS, President. 


THE PERKINS COMPANY, 


F. SEAVERNS, Treasurer. 





228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal. 
Old Kentucky Shale and 0. K. Boghead. 





SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 








BERWIND-WHITE COAL MINING COMPANY'S 








Ocean Westmoreland Gas Coal. 


STRIGTLY High Grade..... 


Offices: 





Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCciEN TIEFIC BOoOokH Ss. 





GAS MANU os THE CHEMISTRY OF, by W. J. A.| HEAT A MODE OF MOTION. By John Tyndall. 


Butterfield. $3.50 


NEWBIGGING'S HANDBOOK. By Thos. Newbigging. 6th 
edition. $6. 


COX’S GAS FLOW COMPUTER. $2.50. 

FIELD'S ANALYSIS, 1898. $5. 

HUGHES’ GAS WORKS. $1.65. 

POOLE ON FUELS. By Herman Poole. $8. 

— POCKET-BOOK. By Henry O'Connor. 


TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER'S HANDYBOOK, by Wm. Richards. 20 
cents. 


CHEMISTRY OF ILLUMINATING GAS. 
Humphrys. $2.40. 

PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition. $5. 

PRACTICAL PHOTOMETRY: A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 

CHEMICAL TECHNOLOGY: Vol. I., Fuel and Ite Appli- 
cations, $5. Vol. II., Lighting, $4 i 

IRONWORE: Practical Designing of Structural Ironwork. 
By H. Adams. $3.50. 

HEMPEL'S GAS ANALYSIS, $2. 

LIQUID FUEL FOR MECHANICAL AND = °° te 
PURPOSES. By E. A. Brayley Hodgetts. $2.50 

COAL: Its History and Use. By Prof.Thorpe. $3. 50. 

P er HANDBOOK ON GAS ENGINES, by G. Lieck- 


By Norton H. 


The above will be forwarded upon receipt of price. 


must be added to above prices. 
desired, upon receipt of order. 
books sent C.O.D. 





$2.50. 

THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 

MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 

AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold. $2 

CONSTRUCTION OF GAS WORKS, by Walter Ralph Her- 
ring. $2. 

DIGEST OF GAS CASES. $5. 


PRACTICAL HINTS ON REGENERATOR FURNACES 
By M. Graham. $1.25. 


|A TREATISE ON THE COMPARATIVE COMMERCIAL 


VALUES OF GAS COALS AND CANNELS. By D. A. 
Graham. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 
ILLUMINATING AND HEATINGGAS. By W. Burns. $1.50 


'HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams. $2.50. 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5 


GAS ENGINEER'S LABORATORY HANDBOOK. By Jno. 
Hornby. $2.50. 


GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 
50 cents. 


PRACTICAL PLUMBING. By P. J. Davies. $3. 
AMERICAN PLUMBING. By Alfred Revill. $2. 





CEMENT; A Manual of Lime and Cement, their Treatmen'! 
and Use in Construction, By A. H. Heath. $2.50. 


A COMPARISON BETWEEN THE ENGLISH AND 
FRENCH METHODS OF ASCERTAINING THE 
ILLUMINATING POWER OF COAL CAS. $1.60. 


ELECTRICITY. 


eee. PHOTOMETRY, with og Application tc 
Electric Lighting. By A. Palaz, 8c 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


a TRANSMISSION OF ENERGY. By G. Kapp 


a 8 POCKETBOOK. By Monroe and Jamie- 
son 50 


DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By £ 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO 
TORS. $1: 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND OABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker. $3. 


ELECTRIC LIGHT FITTING. $2. 
PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sourcesand Applications. By 
John T. Sprague. $6. 


If sent by mail or express, postage or express charg s 
We take especial pains in securing and forwarding any other Works that may be 
All remittances should be made by check, draft, or post office money order. No 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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The Despard Gas Coal Co,, MMADBIRA, EIT. & CO., 


INCORPORATED. 
MINERS AND SHIPPERS 








MINERS AND SHIPPERS OF 


DESPARD GAS GOAL 


cose. — Abthracite and Bituminous Coal and Coke 


MINES, - - Clarksburgh, Harrison Co., West Va. GENERAL EASTERN SALES AGENTS 


WHARVES, - = = Locust Point Baltimore, Md. 
OFFICE, - 640 Equitable Building Baltimore, Md. PENN GAS COAL CO, 
ROUSSEL & HICKS, ' AGENTS, BANGS & HORTON OPERATING THE FAMOUS MINES IN THE 


eee — YOUGHIOGHENY COAL BASIN. 


KELLER ADJUSTABLE cwnerns OF OVER 1,000 COAL CARS. 


COKE CRUSHER. COAL CAREFULLY SCREENED AND PREPARED FOR GAS PURPOSES. 


Strong, Simple, Durable. Will 

















Crush any Size Desired. OFFICES: 
Cc. M. KELLER, PHILADELPHIA, BOSTON, NEW YORK, 
Bee a aban (on, | 32 South Broad Street. 70 Kilby Street. 143 Liberty Street. 
Correspondence Boiicited. BRIDGEPORT, CONN. READING, PA. 























EpmunD H. McCULLouUGH, Prest. Cras. F. GODSHALI, Treas. H. C. ADaMs, Sec. 


Do You Wish to Know 
what size of pipe to use to convey any quantity | 
of gas, any distance, with any loss of pressure | THE WESTMORELAND COAL 00, 


and any initial or final pressure? Then use | 
Cox’s Gas Flow Computer, ee ee 
pu Mines situated on the Pennsylvania and the Baltimore 


as it gives this information accurately at sight, | 


without mental effort. No calculations needed. and Ohio Railroads, in Westmoreland County, Pa. 
Saves time, money and mistakes. 


Price, 6.5 x 8 inches, in cloth case, $2.50. For 
sale by POINTS OF SHIFPMENT: 


A. M. Callender & Co., 32 PineSt.,N.Y. PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J, 
WATKINS (SENECA LAKE), N. Y. 

















GREENOUGH’S 
6h Since the commencement of operations by this Company its well-known 
DIGEST OF GAS CASES ‘ Coal has been largely used by the Gas Companies of New En land and the 
’ y P g 
Middle States, and its character is established as having no superior in gas- 


‘iii iin aa | giving qualities, and in freedom from sulphur and other impurities. 


ee Principal Office, 224 South $d St., Phila., Pa. 


This is a valuable and important work, acopy | 

















of which should be in the possession of every 


gas company in the country, whether large or | 
small. Asa book of reference it will be found | s 
invaluable. Itis the only work of the kind 


which has ever been published in this country, C ru de Oj | ; Gas Naphtha, 
and is most complete. Handsomely bound. . 
Orders may be sent to Refi ned Petroleum, Gas Oil. 


A.M CALLENDER & ©0., 32 Pine 8, N.¥. "FOLCGAOoO, O., and Pittshvnuren, Pa. 
| 





Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Eng., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 








In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3. 50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, © Boston Office, R’m 18, Volcan Bldg., 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 














i Steel Tanks for Gasholders, Iron Roof Frames and Floors 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





Self-Sealing and | Pressed | Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 

™ Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 

Specia! Castings of all Descriptions. 











BAXTER & YOUNG, an E. BOARDMAN, C. E.. JAMES T. LYNN, 


CONTRACTING AND CONSULTING _ Consulting and Contracting Engineer. | Gas ENGINEER 


| | Pa rticular attention given to Gas, Water and Electric | 
Pla nts. Long and successful experienc 
GAS ENGINEERS. | with the problem an i of CONTRACTOR, 


Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


BREVARD, N. C. CAS PROPERTIES PURCHASED. 























COMPLETE CAS WORKS ERECTED: | 


"4 Mains Furnished and nihil leo, Shepard Page’ S Sa ooclingE HOUGH, 
CORRESPONDENCE SOLICITED. CAS MAGHINERY. oOnsu Ing ngineer 


OFFICE : WAYNE COUNTY BANK BUILDING, Correspondence Solicited. CONTRACTOR, 
Rooms 201 & 202. DETROIT, MICH | 180 Fulton Street, New York City. 374 FIFTH AVE, N. ¥. 





‘en Mun al) Manufacturing Company, 


Steel Gasholder Tanks, 


Sincce. DouBLE AND IT RIPLE-LIFT CZASHOLDERS 
ae HORIZONTAL AND VERTICAL STORAGE OIL TANKS sm. 


(ron Work for Goal Gas Benches, Self-Seal'ng Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Gast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Huban Flange, Outside Screw a« Quick Opening, 3 to 36 In. Diam. 





COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Addarecss, 


KERR MURRAY MANUFACTURING CO. 


EF'ort Wavne, Indiana. 


| Filtration for Public Water Supply. hed ayne Bank Building, - DETROIT. 
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BARTLETT, HAYWARD &CO. 


BAL, TINORE, MD. 











Triple, Double and Single-Lift Gasholders. 
ron Holder Tanks, CONDENSERS. 






































ROOF FRAMES. Scrubbers. 
ee | 3 Bench Castings. 

BEAMS § \PES=S eerme Pav OIL STORAGE TANKS. 
PURIFIERS. = SS SE” ——S=sSBc i le 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 











ee aes a SC GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


I i [ IM PH REYS & G | ASG OW Plans prepared and Estimates furnished at short notice 
9 


J. P. WHITTIER, 


238 Java Street, Brooklyn, N. Y. 














BANK OF COMMERCE BLDC., 38 VICTORIA STREET, oe - ie 
31 Nassau Street, London S.W., L 
Won panne GEORGE R.ROWLAND. 
Formerly with the Continental Iron Works. 
> CONSULTING CAS ENCINEERS | Draughtsman and Constructing Engineer. 
Drawings, Specifications and Estimates furnished for the con 
AND MANACERS. | struction of new works or alteration of old works. Special 





| attention given to Patent Office drawings. 


CAS PROPERTIES PURCHASED. Otfice, No. 245 Broadway, N. Y. City. 





154 American Gas Light Zourual. Jan. 28, 1rgo1. § J 


R.D. WOOD &CO. | 


400 CHESTNUT ST., PBL AAI Aas eee 


Producer Gas Power Plants, 


—wittTH— 


GAS PRODUCERS. 


The best Producer for either Bituminous, Anthracite Coal or Lignite. Less labor 
required and less waste than any other Producer. Patented in the United States 
and all Foreign Countries. Send for Pamphlet. 


HYDRAULIC TOOLS. CAMDEN HIGH PRESSURE VALVES. 


ISBELL-PORTER CoO.., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works} = 
FOUNDERS AND MACHINISTS. ‘ 


MANUFACTURERS OF 























All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications porn for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. Py 


aa mnanneney New York Gity. —ofricts- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. — 


West aad Calyer Sts. (Near 10th & 23d St. Ferr'es 
NEW YORK, Borough of Brooklyn. 














BUILDERS OF a 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 
BENCH CASTINGS, RETORT LIDS. f 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lidsg ‘° 


For Round, Oval, or ‘“‘D” Retorts. — 


ILLUMINATING GAS! FUEL GAS! | 


THE LOOMIS PROCESS. ..w.- cee. 


nya 
Now in successful operation at Works of John Russell Cuttlery Co., Turner's Falls, Mass., under a stated pressure. Send for samples. 
and Henry Disston’s Son’s Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


EBEURDETT LOOMIS, - - Hartfor d, Gonn. Cc. A. GEFRORER, 


248 N. Sth St.. Phila., P 














Also SERVICE CLEANERS, PRIP PUMPS, and ST). EE 
MAIN PROVING APPARATUS. 
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WILLIAM STACEY, Prest. T. H. Brroag, Asst. Mangr. 
. E, STACEY, Vice-Prest. & Gen. Mangr. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANURACTURING CO 


Established i851. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, mith or without Wrought Iron or Steel 
Tanks. 

















Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Selt- 
Sealing Mouthpiece Lids. 





General Office: Cincinnati, O. 
Eastern Office: 911 Drexei Building, Philadelphia, Pa. 


RITER-CONLEY MFG. CO.. 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 

















J, 
m STEEL ROOFS and BUILDINGS. 
N PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 
GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 
WM. HENRY WHITE, 

No. 32 Pime Street, - - - New YorE City 
ae ENGINEER AND CONTRACTOR FOR THE 
S ERECTION AND EXTENSION OF 
GAS, WATER, AND ELECTRIC LIGHT WORKS 

3 J s 

ds Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 


Plans and- Estimates Furnished. 





1900 DIRECTORY 1900 


TF AMERICAN GAS COMPANIES. 


Price, - - - - = = = $5.00. 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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LAUREL ik nda 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


~~ Gasholders 


Single or Telescopic. With or Without Iron or Steel Tanks 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK, Brno a 


“~ 
E: 
— 








The contract was completed and the 
Capacity Of Holder, 500,000 Cu.Ft. 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 


from the Union Gas Light Company, of East New York. 


Holder was in actual use in 9O days from receipt of order. 














LOGAN IRON WORKS} ~ 


Brookiyn, N. fy. an) 


MANUFACTURERS OF 


Single or Multiple-Lift = 


GASHOLDERS 


Complete with Steel Tanks. * x 





BENCHES, SCRUBBERS, 
CONDENSERS, 561 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. H 


| 





Contractors for 
Complete Works. Chis ] 
Much 


ALSO, SOLE MANUFACTURERS OF nade 
c 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. { 














An 


FIE LD’S ANALYSIS 


Eor the Wear 1899. 


Analysis of the Principal Gas Undertakings in England, Scotland an! 


Ireland. Being the Thirtieth Year. of Publication. 
Compiled and Arranged by 


JOHN WY. FIELD, 


Secretary and General Manager of The Gas Light and Coke Couspany, Londot 


Price $5. For Sale by 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City 
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D. McDONALD & CO., 


MANUFACTURERS OF 


ET AND Dry METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


HE GLOVER PREPAYMENT METER. 














ks va, 


fhe amount of gas delivered for 


the coin can be instantly and The gas registered agrees abso- 


moving the meter or replacing chased by the coin. 


any parts. 











Rai 


WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 70,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 
Correspondence Solicited. 


— i < 











561 West Forty-seventh Street, | 51, 53 & 55 Lancaster Street, 34 & 36 West Monroe Street, 
NEW YORK. ALBANY. N. Y. CHICACO. 
S, : 
NOW READY. 
THE SIXTH (AND CENTENARY) EDITION 
— OF THE — 
\. 


Handbook for Gas Engineers and Managers. 


By THOMAS NEWBIGGING, M. Inst. C. E. 


Chis Edition of the “ Handbook for Gas Engineers and Managers” is a great improvement on all previous editions. 
Much of the text has been re-written, in order to keep the work abreast of the constant advances that are being 


uade in the Gas Industry. PRICE, : . $6.00. 
A. M. CALLENDER & €O., - - No. 32 Pine Street, N. Y. City. 








PRACTICAL HANDBOOK ON 


| mam GAS ENGINES —. 


With Instructions for Care and Working of the Same 
By G. LIECKFELD, C.E. 
0 Translated with 7-ermission of the author by GEO. M. RICHMOND, MB 


rice, 831.00. 


A.M. CALLENDER & CO., 32 Pine Street, New York. 
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NATHANIEL TUFTS METER C0., 


8 Medford Street, Boston, Mass. 


MANUFACTURERS OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 


the best facilities for manufac: METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


turing, is enabled to furnish re 


wee aaewerontes TP repayment Gas Meters. 





ii 




















CHARLES E. DICKEY. JAMES B. SMALLWOOD. _ CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 
BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
SAN FRANCISCO, 221 Front St. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 








“Perfect” Cas Stoves —= 


KEYSTONE METERS, 
CAREFULLY MADE. 


The KEYSTONE METER CO., Royersford, Pa., and WIESTER & CO. 22 Second St., San Francisco. 

















Do you wish to Know 


what size of Pipe to use to convey any quantity of Gas, any distance, with 





any loss of pressure, and any initial or final pressure? Then use 


COX’S GAS FLOW COMPUTER, 


as it gives this information accurately at sight, without mental effort. Ne 
calculations needed. Saves time, money and mistakes. 
Price, 6.5x 8 inches, in cloth case, $2.50. 
For sale by 


A. M. CALLENDER & CO,, 32 Pine St.. N. Y. City. 
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’ AMERICAN METER COMPANY, 


NEW YORK, PHILADELPHIA, SAN FRANCISCO. 


PREPAYMENT NETERG. 


: THEIR CONSTRUCTION IS SUCH THAT THEY MAY BE READILY 
4 READJUSTED WHEN THE SCALE OF CAS RATES IS CHANCED. 


4 


HELME & McILHENNY, 


| Pistablished 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Htc, 


a METERS REPAIRED.» 


PREPAYMENT GAS METERS. 


Our Own Patents Strong. Simple. PROMPT_ATTENTION. CORRESPONDENCE SOLICITED, 


METRIC METAL COMPANY, 


MAKERS OF 


'| GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes 











a> 











al 




















FACTORY AT ERIE, PA. 
















THEODORE D. BUHL, President. CHARLES H. JACOBS, Secretary-Treasurer. 








_°@ | N 
mn. Detroit Meter Company, 

as Gare. DETROIT, MICH. 

: ki Wie i Manufacturers of. . 

REL A NETER 

sr’ GAS METERS of the HIGHEST QUALITY 
METER REPAIRING A SPECIALTY. SEND FOR OUR PRICE LIST. 

Deiroit is one of the best shipping points in the United States for prompt ‘deliveries by rail or watet 


to the East, West or South. 
BUHL Meters will need few Repairs. We make our own Tin Plate. Trial Orders Solicited. 
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Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
559 West 47th Street, New York, 34 West Monroe Street, Chicago, 


The Western Gas 
Construction Co.. 


FORT WAYNE, IND. 


Improved Patented COAL GAS 
Condensation Tar and Ammo- 
nia Extraction PROCESS. 


IMPROVED LOWE DOUBLE SUPERHEATER 
WATER GAS APPARATUS. 


PURIFIERS, 


Ordinary and BEAL DUPLEX and DOHERTY-BUTTERWORTH PATENT. 


AMI VION IA Concentrating Apparatus. 
CONVEYING MAGHINERY, - - OxIDE, COAL, COKE 


SOLE UNITED STATES BUILDERS OF 


HOLMES’ ROTARY WASHER. 


Braddock’s Station Governor. 


THE “WESTERN GAS” VALVE. 
Street Main Specials, Flanged Fittings. 


COMPLETE GAS WORKS DESIGNED AND ERECTED. 


The Western Gas Construction Company, ;°°8" A** 








IND. 





